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VOX  &  Ptjsh-To-Talk  Circuitry. 


performance. 


Output  Power -Two-tone  SSB  and 

CW-50  watts  at  10  meters  to 

65  watts  at  80  meters  for 

conservatively  rated  input  of 

90  watts  DC,  130  watts  P.E.P. 

AM  is  25%  Of  SSB/CW  values. 


3  element  Pi  network 
variable  output  circuit  (40  to  .80  ohms), 


5  position  switch  for  internal 

or  external  VFO  plus  three 

crystal  control  frequencies  suitable 

for  Novice,  MARS,  CAP.f  etc. 


Built-in  antenna  changeover, 
VOX  and  break-in  keying, 


Amateur  Bands  Covered  — 80,  40,  20, 

IS  and  10  meters.    160  meter  band 

position  provided  for  use 

with  optional  kit. 


Complete  passband  coupler  design 

used  throughout  low-level  stages 

provides  minimum  1  MC  bandwidth  at 

the  following  frequency  ranges: 

3.2  to  4.2  MC;  6.9  to  79  MC; 

13.8. to  14.8  MC;  20-8  to  21.8  MC; 

27.0  to  31.0  MC, 


HAMMARLUND'S  HX-50 

...and  we  are  sure  that  you  will  agree  that  despite 

the  new  price  tag  we  have  had  to  put  on  the 

FABULOUS  HX-50,  it  still  gives  you  more 

doliar-for-doHar  value  than  any  other  transmitter 

in  the  market  today!  The  '50  is  crammed  full  of 

outstanding  features  to  deliver  the  performance  you  have  always 

wanted  — but  have  never  been  able  to  get  in  this  price  range. 

NOW  Available!  160  Meter  Band  Kit  for  only  $11.00.  0rr  if  you  prefer,  this  plus  feature  can 

be  wired  right  into  the  unit  on  special  order  for  an  additional  charge, 
NOTE:  The  Hammarlund  HX-50  is  the  only  commercially  manufactured 
Amateur  transmitter  that  presently  provides  160  meter  band  capability. 

Don't  wait.  See  the  FABULOUS  '50  at  your  authorized  Hammarlund 
Distributor— or  send  for  complete  technical  data  on  the  transmitter  that  is 
still  "THE  BEST  BUY  IN  ITS  CUSS." 


Firobliihed  IflO 


HAMMARLUND  Manufacturing  Company 

AGiannini  Scientific  Company  53  West  23rd  Street,  N.  Y.  10,  N.  Y. 


AMATEUR   RADIO   EQUIPMENT  •  COMMERCIAL  COMMUNICATIONS   EQUIPMENT  •  THE  OUTERCOM   2-WAY  RADIO 

VARIABLE  AIR   CAPACITORS   •   SUPERVISORY   REMOTE  CONTROL  SYSTEMS 
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never  say  die 


My  editorial  last  month  nudged  enough 
skeletons  so  that  I  knew  we'd  have  to  have  an 
answer  of  some  sort  from  the  ARRL.  Sure 
enough.  Affiliated  clubs  received  a  letter  from 
Hun  toon  claiming  that  the  Geneva  administra- 
tive conference  positively  will  not  be  held 
in  1965.  Though  this  is  contrary  to  the  reports 
I've  had  on  a  confidential  note  from  State 
alerting  other  agencies  to  be  prepared  for  the 
possibility  that  an  administrative  conference 
might  be  added  to  the  plenipotentiary  con- 
ference in  1965  since  all  of  the  delegates  will 
be  on  hand  anyway.  The  later  the  administra- 
tive conference  the  better  for  us  ...  I  hope 
they  turn  out  to  be  right.  I,  frankly,  feel  that 
we  should  expect  the  worst  and  work  hard  to 
be  as  ready  as  possible.  If  we  have  more  time 
then  we  are  just  that  much  ahead. 

Hunty  reassured  us  all  that  Hoover  will 
remain  president  of  the  League,  I  think  I  can 
speak  for  all  ARRL  members  in  commending 
Herb  for  sticking  to  the  ship  in  time  of  storm. 
We  were  all  dismayed  to  read  in  the  March 
issue  of  QST  that  membership  in  the  ARRL 
dropped  off  last  year  ,  ,  .  possibly  for  the 
first  time  in  history  except  for  war  time.  We'll 
ail  be  watching  very  carefully  to  see  if  tilings 
are  straightened  out  enough  this  year  so  the 
thousands  who  have  threatened  to  drop  out 
of  the  ARRL  change  their  minds. 

The  letter  also  claimed  that  it  would  be 
months  before  the  FCC  would  give  any  answer 
on  RM-499.  Well,  one  way  to  handle  a  hot 
potato  is  to  let  it  cool  off  first.  I  hope  that  we 
will  see  something  soon,  before  ham  radio  is 
further  pulled  apart  by  this  ill-considered 
action.  I  think  that  the  League  should  exert 
their  influence  to  help  speed  up  this  action, 
not  slow  it  down. 

The  revolution  brought  on  by  the  incentive 
licensing  hassle  was  felt  in  some  areas  of  the 
country  during  the  last  ARRL  elections  when 
Tom  Moss  W4HYW  and  Phil  Spencer  W5LDH 


won  the  elections  in  the  Southwestern  and 
Delta  Divisions.  Td  like  to  see  some  more 
fellows  on  the  ARRL  Board  of  Directors  with 
some  gumption  ,  .  .  it  is  just  possible  that 
some  dynamic  leadership  could  get  the 
League  going  again  and  eventually  have  it 
resume  representation  of  the  amateurs. 
This  fall  the  League  will  hold  elections  in  the 
Central,  Hudson,  New  England,  Northwestern, 
Roanoke,  Rocky  Mountain,  Southwestern  and 
West  Gulf  Divisions.  If  you  meet  the  qualifi- 
cations to  run  for  Director  and  you  are  willing 
to  put  up  a  fight  to  get  ham  radio  back  in 
shape  why  not  seriously  consider  running.  I 
hope  that  this  year  we  will  be  able  to  devote 
considerable  space  in  73  to  the  qualifications 
of  the  aspirants  to  Directorship  so  members 
won't  have  to  make  then  decision  on  the 
basis  of  a  short  and  perhaps  hopelesslv  biased 
biography  which  conies  with  the  ballot. 

To  qualify  under  the  present  rules  you  must 
have  been  a  League  member  continuously  for 
at  least  four  years  (with  not  even  a  one  day 
lapse  in  membership)  and  you  must  not  be  in 
the  radio  industry.  All  you  have  to  do  to  run 
is  get  the  signatures  of  ten  League  members  on 
your  petition  and  then  visit  as  many  clubs  in 
your  division  as  you  can  to  round  up  votes. 

I  have  a  few  other  hints  which  some  of  the 
past  directors  claim  are  sure  fire  for  election. 
As  far  as  I  know  none  of  them  that  knew  the 
formula  ever  lost  an  election. 

The  petitions  for  nomination  don't  have  to 
be  in  until  September,  so  you  have  lots  of  time 
to  talk  this  over  on  the  air  and  at  club 
meetings  and  get  some  fellows  interested  who 
can  get  in  there  and  straighten  things  out. 
I'm  interested  in  hearing  from  anyone  who 
wants  to  give  this  a  try. 

Catalogs  Are   Free 

Though  I  haven't  mentioned  it  recently, 
advertising  is  still  the  life-blood  of  magazines. 


73   MAGAZINE 


SINGLE 


I  D 


FILT 


9  mc  center  frequency 

Bandpass  6  db  3   kc   (approximate) 


*l 


ACF-4 


1964 


.J 


*_ 


m 


WRITE 
TODAY 
FOR 
YOUR 


1964 
CATALOG 


ACF-2  Two-crystal  filter  circuit 
using  low  impedance  link  input 
and  2K  resistive  output  load. 
Unwanted  sideband  rejection 
greater   than    30   db+  $9.95 

ACF-4  Four-crystal  filter  cir- 
cuit using  nominal  600  ohm 
input  and  output.  Unwanted 
sideband  rejection  greater  than 
40  db.  $18.95 

ACF-6     Six-crystal    filter   circuit    using    nominal    600 

ohm  input  and  output.  Unwanted  sideband  rejection 

greater  than  55  db,  $27.95 

MATCHING     OSCILLATOR     CRYSTALS     for    the    ACF 

filter  series.  Recommended  for  use  in  OS-4  oscillator. 
CY-6-9LO     $4.40 
CY-6-9H1     $4,40 

OS-4    Crystal  Oscillator    $6.95 

SE-6F     Mounting  Case 

Special   AOC   case   for   mounting  filter   plates. 

$5.50 

*  Add-On-Circuit 


International  Crystal  Mfg.  Co.,   tnc, 

18   North  Lee,  Oklahoma  City,  Oklahoma 

Please  rush  1964  catalog. 

N  a  me.. 
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DESIGN 


5  TRENGTH 


DEPENDABILITY 


THREE  REASONS  WHY 
YOUR  BEST  BUY  IS,,. 


E-Z  WAY 


r 


^ 


E-Z     WAY     AERO-DYNAMIC 

design  decreases  wind  load 
and  -  provides  telescoping 
action  that  permits  raising 
and  lowering  of  tower   sections. 

CRANK  UP  TO  60  FEET, 
DOWN  TO  25  FEET  and 
TILTS  OVER  FOR  ACCESS 
TO  ROTOR  OR  BEAM. 


TRENGTH      »s      built-in     to 

every  E-Z  Way  T  ow  er... Heavy 
wall  sfeef  tubing  legs,  con- 
tinuous diagonal  bracing  of 
solid  steel  rod  and  electric- 
cally  welded  throughout., ..no 
loose  bolts  or  nuts  here*  E-Z 
Way  design  and  strength  are 
your  assurance  of  DEPEND- 
ABILITY that  you  can  count 
on  year  after  year.  See  your 
nearest  distributor  today  or 
write  for  free  literature. 

The  SATELLITE 

Model  RBX-60-3P  (Painted)        $335,00 
Model  RBX-60-3G  (Galvanized)  $410-00 

MOUNTING  KITS: 
GPK  X60-3  (Ground  Post)  $125-00 

BAK  X  (Wall  Bracket)  $17,00 

froighf    Prepaid    anywhere    in    (48)    U.    S.    A. 

Other   Towers   from   $99.50   to   $1995.00 

I 


P.    0.    BOX    5767 


TAMPA   5,   FLORIDA 


This  means  that  whenever  you  write  to  an 
advertiser  and  mention  that  his  ad  in  73 
brought  you  to  him  that  we  will  be  able  to 
run  just  that  manv  more  pages  in  future  issues 
of  73. 

Though  advertiser  after  advertiser  tells  me 
that  73  is  the  best  pulling  magazine  of  all  for 
direct  sales  and  for  the  sale  of  new  equipment, 
we  seem  to  lose  out  every  now  and  then  on 
catalog  distribution.  Fellows,  how  can  you 
get  along  without  some  of  the  basic  catalogs? 
I  have  several  that  I  keep  right  at  hand  all 
the  time  .  *  .  I  wouldn't  be  without  'em.  If 
you'll  just  send  for  a  few  catalogs  and  perhaps 
get  a  lew  fellows  you  talk  to  on  the  air  to  send 
in  too,  we  will  be  in  good  shape. 

How  can  you  be  without  the  Allied  catalog? 
It's  the  largest  in  the  business.  Write  Allied 
Radio,  Department  73,  100  N.  Western, 
Chicago  80,  Illinois.  Just  a  QSL  card  will  do 
it  fellows. 

Next  you'll  want  to  get  the  Lafayette 
catalog.  Lafayette  not  only  has  a  whole  line 
of  ham  gear,  but  they  import  terrific  little 
gadgets  from  Japan  that  you  can't  get  else- 
where. I  order  stuff  from  diem  every  day. 
Lafayette  Radio,  Department  73C1,  Svossett, 
L.  L  N.  Y, 

While  you're  cataloging  drop  a  card  to 
Heath,  Dept.  11-1-1,  Benton  Harbor,  Michi- 
gan, Heath  has  so  much  new  stuff  that  it  is 
hard  to  keep  up.  I'm  still  kicking  mystelf  for 
letting  some  of  their  past  equipment  be  dis- 
continued before  I  latched  onto  it. 

Another  dandy  catalog  is  the  one  from 
International  Crystal,  Dept.  73,  18  North  Lee, 
Oklahoma  City.  Oklahoma. 

Leo,  out  there  in  Iowa,  has  a  fine  ham 
catalog.  Write  World  Radio  Labs,  3415  West 
Broadway,  Council  BluiFs,  Iowa.  Tell  Leo  that 
73  sent  you. 

Texas  Crystals  will  be  upset  if  you  don't 
get  one  of  their  new  catalogs  .  .  .  you  will  be 
too,  when  you  find  what  you Ve  missed.  Well 
worth  the  effort.  Texas  Crystals,  Dept.  73-4, 
1000  Crystal  Drive,  Fort  Myer,  Florida. 

Not  only  will  this  make  all  these  companies 
happy,  but  you  will  get  just  that  much  more 
mail. 

More   Help 

Between  the  extra  work  brought  on  by  the 
Institute  of  Amateur  Radio  and  the  loss  of 
four  staffers  due  to  draft  board  handiwork  we 
are  still  looking  for  fellows  to  come  up  here 
and  work  with  us.  We  don  t  need  experience 
as  much   as   intelligence  and  versatility.    Fel- 

(Turn  to  page  88) 
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p  owe  rful ,  p  e  ak 
performance  pair 

SB-33/  SB1-LA  . . .  diminutive  duo  . , .  four-band  (8040-20*15)  SSB 
transceiver/exciter  and  high  power  linear  amplifier.  Bright,  state- 
of-the-art  version  of  a  full  thumping  kilowatt ...  entirely  self 
contained,  including  ail  power  supplies ...  in  two  tiny  cabinets! 
The  onfy  "extras'1  needed  are  microphone  . . .  antenna  . , .  two 
lineal  feet  of  mounting  space  . , .  and  a  strong  desire  for  a  clean- 
cut  big  signal.  And  when  you  look  at  the  photograph  above,  (the 
664  dynamic  does  look  big  in  comparison  to  the  linear  amplifier 
behind  it)  consider  that  the  SB-33  transceiver  on  the  right  also 
includes  an  outstanding  receiver  capable  of  solid-copy  reception 
of  the  DX  that  is  bound  to  be  stirred  up  by  the  KW  signal  from 
your  powerful  pair. 


SB  3  3 
TRANSCEIVER 

389.50 


SB1-LA   LINEAR 
AMPLIFIER 

279.50 


Please  send  full  information  on  SB1-LA 
Linear  and  SB-33  Transceiver. 


NAME 


NUMBER     STREET 


Aside  from  the  use  of  advanced  solid-state  circuitry  and  tech- 
niques, there  are  at  least  37  other  good  reasons  why  SB-33  can 
be  so  small  and  still  deliver  in  such  a  convincing  manner — 
18  transistors,  18  diodes  and  1  zener  diode!  (The  heavy-duty 
work  is  done  by  two  rugged  PL-500  beam  tetrodes  and  a  120Q7 
driver).  The  SB1-LA  linear  uses  6 — 6JE6*s -for  1000  watts -P.E.P. 
on  80-40-20  and  750  watts  P.E.P.  on  15,  achieves  its  small  size 
in  part  by  careful  design  and  by  the  use  of  an  all-solid-state 
voltage-multiplying  power  supply. 

See  these  best  buys  at  your  SBE  distributor— compare  them  fully 
with  anything  else  available,  feature-wise,  price-wise.  (Remem- 
bering that  SB-33  has  4-bands — panel  selectable  sidebands — 
Collins  Mechanical  Filter— built-in  117V  AC  power  supply  and 
loudspeaker,  is  5Vz%  11*4 "W,  10W"D,  weighs  15  pounds. 
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SIDEBAND  ENGINEERS 
317  Roebling  Rd.  So,  San  Francisco,  Calif. 

An  operation  of  Webster  Manufacturing 


NEW  1  Model  SB2-DCP 

DC  to  AC  INVERTER 
for  SB-33  (only) 
Quiet . . .  entirely 
solid-state. 


Export  sales:    Raytheon  Company,  International  Sales  &  Services.   Lexington  71,  Massachusetts,  U.S. A 
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Los  Angeles 

Repeater 


Six 


The  author  and  the  repeater.  Panels,  top  to 
bottom;  1)  Preselectrve  LC  tuned  f titer  2) 
Six  meter  receiver  3)  Audio  panel  4)  Tape 
deck  5)  Modulator  6>  220  mc  control  re- 
ceiver 7)  Control  panel  8)  Six  meter  Trans- 
mitter 


Douglas  Sherman  K6VWM 

5438  4th  Avenue 

Los  Angetes  43,  California 


In  December  of  1959?  within  the  confining 
walls  of  Los  Angeles  City  College,  a  momentous 
decision  was  reached,  a  decision  that  was  des- 
tined to  shake  the  very  foundations  of  ama- 
teur radio.  A  brilliant  young  physicist  (me) 
and  an  aspiring  young  engineer  (the  other 
guy)  decided  to  provide  a  service  for  the 
amateurs  in  Southern  California  that  was  here- 
tofore unheard  of,  and  indeed  unthought  of, 
throughout  the  history  of  mankind!  And  all  this 
with  no  ulterior  motive*  (much)!  I 

Actually,  upon  closer  examination,  it  wasn't 
really  unheard  of,  or  even  unthought  of,  and 
it  didn't  shake  the  foundations  of  amateur 
radio,  but  it  is  a  sen  ice,  and  it  is  offered  (toll 
free)  to  all  amateurs  on  the  six-meter  band  in 
Southern  California.  It*s  called  "The  Los 
Angeles  Six-Meter  Repeater/* 

One  of  the  fundamental  differences  between 
radio  waves  of  high  frequency  (HF)  and 
those  of  very  high  frequency  (VHF)  is  that 
the  very  high  frequency  waves  are  not  suf- 
ficiently affected  by  the  earth's  atmosphere  to 
cause  them  to  display  the  property  known  as 
"skip."  Both  HF  and  VHF  radio  waves  ema- 
nate from  the  antenna  in  straight  lines,  but 
where  the  HF  waves  are  returned  from  the  ion- 


osphere, the  VHF  waves  continue  on  out  into 
the  blue.  Therefore,  the  only  VHF  waves  that 
are  useful  for  communication  are  the  ones 
that  travel  along  the  ground. 

Unfortunately,  we  now  run  into  a  very  bad 
design  error:  The  earth  is  round!  To  a  VHF 
man,  this  is  very  sad  news  indeed,  but  never- 
theless it  is  true.  Now,  the  earth  being  round 
wouldn't  be  so  bad  if  \ TIF  radio  waves  either 


FIGURE     l 

R  z-  Radius     of      communciation  tz  300      to 
500    miles 

r  =  Radius    of    communication  =  30    to    50 
miles 
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traveled  in  circles  or  would  always  come  back 
from  the  ionosphere,  but  alas,  they  don't.  As 
a  result  of  the  straight  VHF  waves  and  the 
round,  round  world,  one  can  talk,  under  nor- 
mal conditions,  only  a  distance  of  30  to  50 
miles,  A  nasty  trick  of  nature  indeed,  and  one 
that  had  to  be  reckoned  with. 

Now  it  is  common  knowledge  that  VHF 
amateurs  are  a  minority  group  and  as  such 
are  discriminated  against  because  hilltop  hous- 
ing is  not  available  to  them.  However,  consider 
the  possibility  of  a  VHF  amateur  on  the  top  of 
a  tall  mountain.  Not  only  he,  but  his  trans- 
mitter can  see  much  farther  than  any  of  his 
ground -bound  counterparts.  See  Fig.  1.  Un- 
fortunately, not  all  amateurs  can  live  on  the 
tops  of  moun tains.  Therefore  they  must  be 
satisfied  with  the  meager  range  that  they  can 
cover  from  their  locations. 

Being  firm  believers  in  the  equality  of  man, 
and  that  ground-bound  amateurs  are  just  a 
little  more  equal  than  the  rest  and  deserve 
something  extra,  we  placed  a  six -meter  re- 
ceiver, a  six-meter  transmitter,  a  tape  deck 
for  identification,  and  other  circuits  that  are 
peculiar  to  repeater  operation,  on  the  top  of  a 
mountain.  And  presto,  we  had  a  repeater  1 
Actually  that  "presto"  is  quite  misleading.  Well 
over  4000  combined  man-hours  of  concen- 
trated work  during  the  months  of  June,  July, 
August,  and  September  of  1960  were  spent 
designing,  building,  redesigning,  and  rebuild- 
ing until  "it"  worked. 

A  repeater  is  essentially  an  instrument  that 
sits  on  the  top  of  a  mountain,  listens  on  some 
frequency  in  an  amateur  band  and  simultane- 
ously transmits,  on  a  different  frequency, 
everything  that  it  hears.  It  effectively  puts 
every  amateur  using  it  on  top  of  the  mountain. 
The  Los  Angeles  Six-Meter  Repeater  receives 
on  a  frequency  of  50.55  megacycles,  transmits 
a  25  watt  signal  on  a  frequency  of  51.10  meg- 
acycles and  is  controlled  on  the  220  megacy- 
cle band.  The  repeater  has  excellent  coverage 
over  most  of  Southern  California.  It  has  been 
copied  by  an  aeronautical  mobile  over  Phoenix, 
Arizona,  The  signal  there  was  S9  at  heights 
over  100  feet  and  eventually  dropped  into  the 
noise  at  about  50  feet  above  the  ground.  The 
signal  has  been  reported  as  S9+  along  the 
beach  in  San  Diego,  California,  and  it  is  easily 
copyable  mobile  in  downtown  San  Diego.  The 
repeater  provides  excellent  coverage  of  the 
San  Fernando  Valley  but  unfortunately  it  does 
not  provide  coverage  north  of  the  range  of 
mountains  separating  the  San  Joaquin  Valley 
from  Southern  California.  We  also  have  trouble 
getting  into  the  resort  town  of  Palm  Springs, 
California.    The    repeater   is    copyable    there, 


but  it  is  only  about  SI*  Apparently  some  of  the 
signal  is  bounced  off  the  side  of  Mt  San  Gor- 
gonio  and  down  into  Palm  Springs  behind  Mt 
San  Jacinto.  We  have  never  been  able  to  suc- 
cessfully copy  the  only  six-meter  station  in 
Palm  Springs.  All  in  all  though,  the  repeater 
solid lv  covers  an  area  in  excess  of  250,000 
square  miles. 

The  repeater  is  built  around  a  modified 
Motorola  SOD  receiver  and  transmitter.  This 
Motorola  mobile  unit  was  once  part  of  the 
Montana  Highway  Patrol  and  was  purchased 
indirectly  from  the  Motorola  Warehouse  in 
Burl  in  game,  California.  The  220  megacycle 
control  receiver  is  a  modified  Motorola  5V, 
which  used  to  be  mounted  on  a  police  motor- 
cycle. The  220  megacycle  transmitter  is  home- 
brew and  can  be  found  in  the  ARRL  Radio 
Amateur* $  Handbook.  The  tape  deck  is  home- 
brew, but  utilizes  Concertone  hardware  and 
8  IBM  recording  heads.  The  tape  deck  accom- 
modates one  inch  wide  tape,  upon  which  there 
are  8  possible  recording  tracks  matching  the 
8  IBM  recording  heads.  On  one  of  the  tracks 
one  finds  voice  identification;  MCW  identifica- 
tion is  on  another  track.  There  are  6  tracks  left 
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for  experimentation,  special  seasonal  messages, 
etc.  The  tape  is  in  the  form  of  a  loop  arid  is 
automatically  cycled  once  every  five  minutes 
when  the  repeater  is  in  operation.  It  has  been 
found  that  MCW  identification  is  far  superior 
to  the  voice  method.  With  MCW  identification, 
the  weakest  stations  can  be  copied  but  the 
voice  identification  blanks  out  even  the  strong- 
est stations.  The  identification  was  made  very 
strong  because  it  was  found  that  the  FCC  is 
very  sensitive  about  weak  identification  in  re- 
peater  applications. 

In  repeater  operation,  the  transmitter  re- 
mains on  the  air  whether  or  not  anyone  is  on 
the  input  channel*  (There  is  one  exception  to 
this  that  will  be  discussed  later.)  It  is  some- 
times difficult  to  tell  when  an  amateur  removes 
his  carrier  from  the  input  channel  because  the 
noise  level  at  the  repeater  is  always  very  low. 
To  facilitate  the  realization  of  this  and  provide 
a  guarantee  of  break-in  capability,  a  2  second 
delayed  beep  tone  circuit  was  built  and  in- 
stalled. This  circuit  waits  for  two  seconds  after 
a  carrier  has  been  removed  from  the  input 
channel,  and  then  puts  a  600  cycle  sawtooth 
wave  on  the  output  of  the  repeater  transmitter. 
This  serves  as  a  signal  that  a  carrier  has  just 
left  the  input  channel  and  that  the  repeater  is 
clear  for  another  transmission*  The  two  seconds 
of  silence  enables  any  break-in  stations  to 
identify  and  make  their  desires  known.  All 
stations  using  the  repeater  are  requested  to 
wait  for  the  beep  tone  before  each  of  their 
transmissions.  The  break-in  stations  do  not 
wait  for  the  beep  tone  but  come  in  before  it 
comes  on.  Because  of  this  break- in  capability, 
many  emergencies  have  been  given  immediate 
attention  and  several  lives  have  undoubtedly 
saved. 


The  repeater  was  first  put  into  service  at 
about  8:00  pm  on  December  25?  1960.  That 
was  a  night  that  will  long  be  remembered. 
For  two  weeks  previous  to  that  date,  the  re- 
peater sat  in  a  garage  and  ran  24  hours  a  day 
loaded  into  a  lightbulb  without  any  failures. 
Then  it  was  installed  in  the  Baldwin  Hills  and 
manually  put  into  operation.  It  was  functioning 
perfectly.  We  came  back  down  the  hill  to  the 
control  point  and  decided  to  put  it  through  the 
acid  test  of  remote  control.  The  necessary  220 
megacycle  information  was  sent  and  it  obeyed 
perfectly;  or  so  it  seemed,  at  least  it  went  oft 
the  air*  Next  the  information  to  turn  it  back 
on  was  sent  and  *  .  .  nothing!  Again,  and  .  *  . 
not! ling!  Thus  the  first  of  many  hundreds  of 
service  trips  began,  The  repeater  had  had  its 
first  dramatic  convulsion.  Half  of  the  repeater 
was  off,  the  other  was  on,  the  identification 
tape  was  going  round  and  round  and  there 
were  blown  fuses  all  over  the  place.  Nothing 
serious,  just  dramatic,  Understandable,  being 
its  first  night  away  from  home  and   all  that. 

Initially,  due  to  the  need  of  minor  adjust- 
ments and  minor  failures,  we  were  making 
two  and  three  trips  a  day  up  to  see  the  thing. 
After  approximately  six  months  of  very  tender 
loving  care,  the  dependability  was  up  to  the 
point  where  "it"  was  demanding  visits  once 
every  two  or  three  weeks.  The  reason  for  the 
excessive  care  during  the  early  months  of  its 
life  is  that  eaeh   repeater  is  a  prototype  and 
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VENUS  -  SSB  Transceiver  For  6  Meters 


The  Clegg  Venus  is  o  high  qualify,  compact,  attractively  styled  SSB  receiver  and  transmitter  that  puts  you  an  50  me  single 
sideband  without  all  the  fuss,  bother  and  expense  associated  with  adapting  low  frequency  SSB  exciters,  crystal  controlled 
converters,    relays,    linear   amplifiers,    etc. 

Employing  all  the  latest  circuit  techniques,  the  Venus,  in  one  small  package,  provides  a  combination  of  advanced  operating 
features  and  conveniences  heretofore  unavailable  in  rigs  at  any  price.  Some  of  the  outstanding  features  of  the  VENUS 
include  a  nuvistoriied  high  sensitivity,  low-noise  front  end;  crystal  lattice  filter  in  both  receive  and  transmit  positions;  —  1.5kc 
receiver  offset  tuning;  broad  band  circuits  throughout  providing  maximum  simplicity  and  ease  af  tune-up;  and  a  separate 
front   panel   control  for  smooth   injection   of  carrier   for  excellent  quality   AM   and   adjustable   CW   output, 

ELECTRICAL    SPECIFICATIONS 

TRANSMIT:  Frequency  Range:  49,975  to  50,475  KC,  standard  (other  ranges  available  on  special  order h  Power 
Ratings:  85  watts  PEP  input— all  modes  (AM,  SSB,  and  CW),  SSB  Performance:  <9  MC  lattice  filter*.  Unwanted 
sideband  down  more  than  50  db  at  1000  cycles.  Carrier  suppression  greater  than  56  db.  Distortion  products 
down  more  thon  30  db  at  full  ratings.  Frequency  Stability:  Less  than  500  cycle  warmup  drift  after  first  five 
minutes.  Less  than   100  cycles/hour  drift  after  warmup, 

RECEIVE:  Frequency  Range:  Same  as  TRANSMIT.  Frequency  Stability;  Same  as  TRANSMIT.  Sensitivity:  .25  #V  for 
6  db  S/N  on  AM.  J  #V  for  6  db  S/N  on  SSB,  Selectivity:  2.7  KC  at  6  db,  less  than  6  KC  at  50  db.  Spurious  Re- 
sponses: Images  and  IF  leak  through  down  mere  than  60  db.  Overload  Characteristics:  Less  than  5%  cross  modu- 
lation results  from  any  two  signals  separated  by  more  than  20  KC  if  stronger  signal  is  less  than  2  MV  across 
50  ohm  input*  AVC  Characteristics:  Less  than  10  db  change  in  AF  output  for  input  change  from  1  #V  to  400  ^V 
1 52  db).  Fast  attack,  panel  selectable  release  times  of  .15  or  1*2  seconds,  AF  Power  Output  to  Speaker:  More 
than   2  watts  at  3,2  ohms.  Physical;    15"  wide   x   7"   high    x    1014"   deep.   Weight   approximately   22    lbs. 


Interested   in    HF?   See   the   Squires-Sanders   SS-lft    at    your   nearest    distributor. 
VENUS  6   TftANSCEIVER-Amateur    Net   Price    ... 
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115   V*  AX  60  CPS   Power  Supply— Amateur   Net   Price 


5495,00 

$110.00 


See  your  Distributor  or  write  for  information. 


LABORATORIES 

Division  of  Squires-Sanders,  Inc. 


222  RL  53.  MT.  TABOR,  N.  J, 
TELEPHONE  627-6800 


Author's   home   and   control   station    I   to    r: 
1 )     Automatic    Combination     and     Periodic 
Information   Unit   2)    220rnc  transmitter   3) 
Six  meter  transmitting  antenna 

the  one  important  thing  that  cannot  be  de- 
signed into  it  is  reliability.  This  was  the  reason 
for  the  Baldwin  Hills  location,  all  of  400  tre- 
mendous feet  above  sea  level  As  a  repeater 
location  it  was  worthless  but  as  a  service  loca- 
tion it  was  excellent,  being  only  a  couple  of 
miles  awav  from  home* 

Initially,  there  was  a  lot  of  trouble  with  the 
six-meter  receiver.  It  was  badly  desensitized 
when  operated  in  the  presence  of  the  trans- 
mitter. When  the  transmitter  was  modulated 
over  3035  the  receiver  would  literally  go  out  of 
its  mind.  Such  noises  you  have  never  heard; 
it  was  unnerving*  To  solve  the  problem,  selec- 
tivity was  needed  before  the  signal  ever  got 
to  the  front  end  of  the  receiver.  For  selectivity, 
a  tuned  cavity,  or  tuned  LC  filter  was  needed. 
The  commercial  Motorola  tuned  cavity  for  the 
SOD  receiver  costs  approximately  $500.00. 
Consequently,  an  LC  tuned  filter  was  designed 
and  built.  It  didn't  completely  solve  the  prob- 
lem, but  things  are  must  better.  At  least  the 
hideous  howls  that  proceeded  from  the  mouth 
of  the  repeater  are  now  forever  squelched.  We 
are  currently  modulating  120f  with  negative 
peak  clipping. 

The  repeater,  in  operation,  functions  in  the 
following  maimer:  When  there  is  a  carrier  on 
50.55  megacycles,  the  repeater  will  simultane- 
ously transmit  on  51.10  megacycles  any  and 
all  information  that  it  hears.  When  the  carrier 
leaves  the  input  channel,  there  is  approximate- 
ly a  two  second  period  of  silence  followed  by  a 
beep  tone.  This  silence  enables  break-in  sta- 
tions to  be  heard  easily  and  also  acts  as  insur- 
ance that,  in  the  event  of  an  emergency,  the 
station  in  distress  will  be  heard  and  will  not  be 
covered  up  by  the  next  transmission.  Also,  if 
the  repeater  is  not  used  for  a  period  of  two 
minutes,  the  transmitter  is  put  in  a  standby 
position.  It  can  be  put  back  on  the  air  by  mere- 
y  placing  a  signal  on  the  input  frequency, 
50,55    megacycles. 

The  repeater  will  soon  be  performing  an  ad- 


ditional service.  A  unit  is  now  being  designed 
which  I  am  calling  a  "D.  C,  Digital  Voltmeter 
with  Audio  Readout/*  A  more  revealing  name 
might  be  a  "Signal  Report  Generator."  When 
completed,  this  unit  wall  enable  any  amateur  on 
the  input  frequency  to  ask  the  repeater  what 
his  signal  strength  is,  his  presence  on  the  re- 
peater constituting  the  asking  of  the  question, 
and  when  he  goes  off  the  air,  he  will  get  a 
series  of  audio  frequency  beeps  different  in 
frequency  from  the  beep  which  follows  the  two 
second  delay  after  every  transmission*  Each 
beep  will  indicate  3  db  of  signal  above  the  noise 
level  at  the  repeater  location.  Every  two  beeps 
then  will  indicate  1  S  unit  The  repeater  is  most 
useful  in  mobile  work  because  it  is  strong 
enough  to  blank  out  all  ignition  noise  and  make 
mobile  armchair  copy  possible  over  previously 
unheard  of  distances. 

The  outward  operation  of  all  repeaters  is,  in 
general,  quite  similar.  It  is  the  method  of  con- 
trol that  varies  from  one  repeater  to  another,  It 
is  felt  that  the  control  described  below  is  not 
only  unique,  but  absolutely  unbreakable!  As 
you  will  see,  it  is  a  totally  new  and  unique 
method  of  remotely  controlling  a  transmitter. 

Before  we  could  decide  on  what  was  wanted 
in  terms  of  control,  we  had  to  find  out  how 
other  repeaters  were  being  controlled.  The  only 
other  repeater  in  Southern  California  providing 
a  similar  service  at  that  time  was  the  two- 
meter  repeater,  K6MYK,  It  is  remotely  con- 
trolled  by  a  series  of  tones,  kept  on  the  air  by 
means  of  continuous  carrier  on  the  420  mega- 
cycle band,  and  there  are  beams  at  both  ends 
of  the  link.   Although  there  is  nothing  really 

wrong  with  this  type  of  control,  it  embodied 
everything  that  we  wanted  to  get  away  from. 
We  wanted  to  see  if  we  couldn't  arrive  at 
something  that  was  completely  breakproof  and 
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yet  uncomplicated. 

What  was  wanted  was  a  method  that  would 
meet  the  following  requirements:  (1)  omni- 
directional antenna  svsterns  at  both  ends  of 
the  link,  (2)  no  tones  or  modulation  of  any 
kind  on  the  control  carrier,  (3)  control  infor- 
mation constantly  changing  in  an  observation- 
ally  unpredictable  manner,  (4)  no  identifica- 
tion of  control  carrier,  (5)  absolute  frequency 
secrecy,  (6)  no  continuous  carrier  control 
(identification  would  be  necessary).  Fulfilling 
all  the  above  requirements  would  constitute  an 
absolute,  unbreakable  control  that  is  in  fact 
quite  versatile.  Impossible  to  do?  Almost!  To 
help  solve  the  problem,  we  called  upon  one  of 
our  good  friends  and  former  instructors,  Mr. 
Fred  Gruenberger,  a  computer  expert  at  the 
RAND  Corp,  in  Santa  Monica,  California.  With 
his  help,  the  system  of  control  that  is  in  use 
today  was  developed  and  found  to  meet  every 
requirement! 

In  order  to  keep  the  control  breakproof,  the 
actual  specifics  of  the  control  operation  will  be 
very  lightly  covered,  but  the  general  principle 
of  operation  wall  be  covered  in  detail  A  brief 
description  of  each  block  on  the  diagram  in 
Fig.  2  will  be  followed  by  a  more  compre- 
hensive description  of  the  control  operation. 
(1)  220  Megacycle  Receiver:  Frequency— crys- 
tal controlled  and  ultra  top  secret,  approximate- 
ly 2  Kc  bandwidth,  24  hour  operation.  (2) 
Random  Combination  Generator:  Every  time 
the  repeater  is  turned  on  or  off,  this  unit  gener- 
ates a  new  set  of  information  needed  to  turn  it 
off  or  on  the  next  time,  and  stores  this  informa- 
tion in  Internal  Memory. 

(3)  Internal  Memory:  A  memory  unit  for  the 
purpose  of  storing  the  information  given  it  by 
the  Random  Combination  Generator.  This 
memory  cannot  be  affected  in  any  way  by  the 
control  information  that  comes  over  the  220 
megacycle  channel  The  sole  determinate  of  its 
contents  is  the  Random  Combination  Gener- 
ator. 

(4)  External  Memory:  A  memory  unit  for 
the  purpose  of  storing  the  information  given 
it  by  the  220  megacycle  receiver.  This  mem- 
ory can  be  partially  filled,  fully  filled,  or 
cleared  by  pulses  of  220  megacycle  carrier 
of  varying  duration, 

(5)  Continue  Service  Memory:  This  is  a  small 
memory  unit  that  serves  as  a  control  channel 
failure  indicator.  If  there  is  a  control  channel 
failure  either  at  the  repeater  or  at  the  220 
megacycle  transmitter,  this  memory  unit 
causes  the  repeater  to  be  shut  down,  and  also 
activates  the  Random  Combination  Generator 
unit  so  that  a  new  "set"  of  information  will  be 
required  to  turn  the  repeater  back  on  after  the 
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COMMUNICATION    ANTENNAS 


BEAMS     High  Forward  Gain 

Hugged,    Lightweight    and    real    performer*      Boomi     1" 
aluminum    lubing.    element*    T^*    aluminum    rod    pieat- 
tembled  on  boom*.  Reddi  Match  for  direct  52  ohm  feed, 
Add  an  slacking  hit*  available-  For  duol  and  quad  army*. 


Mod*!  A 144-1 1 — II  element,  ?  meter,  boom  1  T  .  .  .  . 

Model  A 144-7 — 7  dement.  2  meter,  boom  V  . .  > .  .  . 

Model  A220  I  I  — 11   element,   IV*   meter4  boam  8  5' 

Model  A4301  I — 1!  element,    %   meler,  boom  5'  .  .  . 


$12.75 
9,85 
9.95 
7JS 


6  METER  BEAMS j  Full  itee,  wide  i paced,  boomi  1  V*"  and  I  W  d  fa  meter,  efementi 
&"  didrneier  aluminum  tubing.  Reddi  Match  for  direct  52  ohm  feed  1  :T  SWR, 
Model   A 50-3 — 5  element,   6   meter,   boom  a'   .......  «,,»,*,,«,,...  .    -$1 3.95 

Model   A50-5 — -5  element,   6  meter,   boom    12' *..»*-  19.50 

Model   ASOo — 6  element,  6  meier,  boom  20' ,  , .  ,  .      32,50 

Model   A 50  10 — 10  element.  A  meter,  boom  24'  ...,,.. *      49,50 


COLINEARS     Broad  Band  Courage 

Ideal  all  around  VHf  antenna?  featuring  lightweight,  mechanical 
bo  Lance,  high  power  gain*  major  front  Lobe,  low  SWft,  low  angle, 
or  radiation,  and  large  capture  area. 

Model   CL-1  I  a — 2  meter,  1 6  element  coRnear.  *»*.,**.  <*...  **.«.»»- 

Model  Cl-2 1  o- — 1  V*   meter,   1 6  element  coiinear. ,,„-•.*. 

Model  Ct-4 1 6 — Vt  meter,  1  a  element  cotinear 

Model  CL  MS — Univertal   matching    itub    match**    300   ohm    16   element 
antenna*  to  200,  52,  or  72  ohm  feed  line*  .*,,... 

Add  on  UocLing  lift  available  for  32,  64,  and  1  28  elemem  array*. 


516.00 
12.85 

4.75 


TWIST    Another  CushCr.fl  1st! 


For  Tracking  Oscar  HI 


For  lolellite  trot  king,  bock  ic otter,  or  point  to  point  com- 
/nun?  co  I  ions.  The  Twiit  provide*  either  vertical  or  horizontal 
and  lefl  or  right  circular  polarization.  Ideal  as  a  combina- 
tion point  lo  point  or  bate  to  vertical  mobile  antenna,  Reddi 

Malch  driven  element  for  direct  52  ohm  feed.  Cut  to  frequency  within  130  to  150 

Mc.  range. 

Model   No.  A1  44-20r  Single  20  element  TWIST $24.95 

Dual  and  Quad  array*  available* 


BIG  WHEELS  &  HALOS  360  c.,«„t 

^         *^  The  amoving  Big  Wheel  ii  a  horifOnrolly  polariied,  broad- 

C^If      J        bond,    omnidirectional  gain   onlenna,  h   provide*  direct  52 
^**JA*-ir  ohm  coaxial  feed*. 

Model   No.  ABW-1 44  Single  2  meter  Big  Wheel     ..,..,.♦ -  .  -  .  $T0.O5 

Model   No.  ABW-220  Single  1  %  meter  Big  Wheel  . . *..,.♦ -  °-°$ 

Model  No-  ABW-430  SmgJe  %  meter  Big  Wheel     .  . , *-W 

2  Bay  flacking  Kilt  available  ............ p****  •  *  **  »*--».*•■  j.Vj 

4  Bar  ttotkino  Kits  avoifabJe   .. .........»*-_-.*-. ♦,.,  11 JS 

mOBJLE  HALOS:  Aluminum  conif ruction;  machined  hardware;  Reddi  Match  for  52 
«  72  ohm  direct  feed.  2  meter.  Dual  halo  Iwa  bond*  one  52  ohm  feed  line. 

Model  AM-2M— 2  meter,  with  most $6.70 

Model  AM- 2? — 2  me*er.  flocked  Complete  ..«  ,  . *  * , ,  ,    14.95 

Model  AM-oM — 6  mefe*,  with   moit.    .  *„*«.*,♦.....     1 2-50 

Model  AJvV36 — 6  and  2  dual  helo#  with  moil - «,.»..    17.45 

NEW  ZIPPER   PORTABLE   BEAMS 

6  &  2  Meters 

with  wing  nut  comtructlon  lor  Hurdy  iwing  oul  portability,  and  HP  aisembty. 

Combination  ZIFPfR  with  5  element!  an  2  meten,  3  elements  on  6  materi  Model 
No,   A  2a-  Z  P    .  .  (  » >  *  «. »  *  * • ■  •  •  ■  ■ «  i »♦#♦»*.»■*»•--.  .-.**«*•    *fJ,TJ 

6  Meter  3  element  ZIPPER  Model  No.  A50-ZP ♦  <  ■    410,95 


SEE   YOUR   DISTRIBUTOR   OR   WRITE   FOR   FREE   CATALOG. 

BUY     CUSH    CHAeT     FOt    MORE    SOUO    VAIUI    fc    K RFORMANCf* 


621     HAYWARD     ST 
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trouble  has  been  corrected. 
(6)  Combination  Comparison  Unit:  This  unit 
maintains  a  constant  24  hour  comparison  of 
Internal  and  External  Memories.  When  they 
contain  different  information,  this  unit  clears 
External  Memory  and  does  nothing  else.  How* 
ever,  when  they  contain  the  same  information, 
the  repeater  is  turned  on  if  it  has  been  off  or 
off  if  it  has  been  on.  Then  this  unit  activates 
the  Random  combination  Generator  so  that  it 
will  generate  another  "combination,"  and  it 
clears  External  Memory. 

A  slightly  more  detailed  discussion  of  the 
total    control    circuit   follows. 

The  overall  picture  of  the  control  is  not 
much  different  From  that  of  an  electronic  com- 
bination lock  that  changes  its  combination 
everv  time  it  is  used.  Each  combination  con- 
sists  of  not  just  3  numbers  but  is  actually  made 
up  of  many  digits,  Every  new  combination  is, 
to  the  observer,  unpredictable.  This  affords 
sufficient  protection  against  anyone's  tape  re- 
cord in g  our  signals  and  gaining  control,  be- 
cause once  a  combination  is  used,  it  is  no 
longer  valuable. 

As  far  as  outside  observations  are  concerned, 
the  changes  are  random  in  nature  but,  in 
reality,  they  are  not  random  changes  and  the 
new  combinations  can  be  predicted,  provided 
one  has  inside  information  on  how  the  Random 
Combination  Generator  is  constructed  and  the 
principle  upon  which  it  operates.  A  program 
was  run  on  the  IBM  7090  computer  which 
gave  us  over  5000  years  of  combinations  in 
their  proper  order,  and  I  intend  to  use  every 
one  of  them!!  It  may  seem  unbelievable  but  the 
Random  Combination  Generator  can  generate 
over  6ve  hundred  trillion  (539,  682,  289,  432,- 
600)  combinations  that  are  seemingly  unre- 
lated to  each  other  before  the  sequence  of 
combinations  begins  to  repeat  as  a  whole.  It 
is  evident  that  by  using  two  combinations  per 
day,  one  to  turn  it  on  and  one  to  turn  it  off, 
that  it  would  take  in  excess  of  51  billion  years 
to  exhaust  all  the  possible  combinations,  A 
little  overdesigned  perhaps,  but  it  does  the 
job.  (We  had  an  immortal  repeater  in  mind  at 
the   time. ) 

Perhaps  the  randomness  of  the  combinations 
alone  would  have  assured  an  unbreakable  con- 
trol, but  more  is  yet  to  come;  read  on.  Anyone 
could  listen  to  the  control  transmissions  only 
if  they  found  the  frequency  on  which  we  op- 
erate. Our  next  move  was  to  transmit  the  con- 
trol information  in  such  a  manner  as  to  main- 
tain absolute  frequency  secrecy.  This  was 
done  by  designing  the  control  panel  to  accept 
the  needed  in  formation  in  terms  of  nothing 
but  pulsed  220  megacycle  carrier.  To  comply 


with  FCC  regulations  concerning  the  operation 
of  a  transmitter  on  the  220  megacycle  band, 
for  the  purpose  of  remote  control,  without 
identification,  the  length  of  any  one  pulse 
transmission  was  kept  less  than  that  which 
would  require  identification.  Pulsed  CW  trans- 
missions on  the  220  megacycle  band  for  the 
purpose  of  remote  control  need  not  identify  if 
the  transmission  length  is  less  than  10  seconds. 

The  combination  of  short  transmissions,  pure 
earner,  no  identification,  and  extreme  selectiv- 
ity in  the  control  receiver  assures  a  virtually 
undetectable  control  and  therefore  an  unbreak- 
able control. 

The  method  of  shutting  down  the  repeater 
appearing  on  the  logic  block  diagram,  that  is, 
sending  the  new  combination,  is  not  the  only 
way  it  can  be  done,  but  it  is  the  fastest  way 
of  ceasing  the  service.  Of  course,  in  the  event 
of  an  emergency  this  is  the  method  that  would 
be  used.  Now  for  another  method.  Once  the 
repeater  has  been  activated,  it  must  receive 
periodic  information  in  order  to  continue  the 
service.  This  information  is  fed  to  the  Continue 
Service  Memory  unit  through  the  220  mega- 
cycle receiver.  Again  this  information  is  pure 
pulsed  carrier,  If  the  Continue  Service  Memory 
unit  does  not  receive  this  pulse  information  in 
any  one  of  the  time  intervals  in  which  it  is 
expected,  the  unit  will  assume  that  there  has 
been  a  control  channel  failure,  promptly  shut 
the  repeater  off,  and  cause  the  Random  Com- 
bination Generator  to  change  the  control  in- 
formation to  a  brand  new  combination.  With 
this  method,  when  one  desires  to  turn  the  re- 
peater off,  lie  just  stops  sending  the  periodic 
information  to  the  Continue  Service  Memory 
unit.  This  method  of  control  can  be,  and  is, 
often  used  to  let  the  repeater  slip  out  of  serv- 


ice. 


With  the  method  of  control  outlined  above, 
the  FCC  gave  their  unprecedented  approval  of 
the  remote  control  of  a  transmitter  with  omni- 
directional antenna  svstems,  and  without  con- 
tinous  carrier  control  The  biggest  advantage 
is  obvious,  the  control  can  be  taken  mobile.  A 
30  watt  220  megacycle  transmitter  could 
solidly  control  the  repeater  from  as  far  away 
as  San  Diego.  The  first  such  mobile  control 
will  be  running  shortly. 

Although  there  is  nothing  really  complicated 
about  the  control,  a  great  deal  of  attention  was 
initially  demanded  of  the  controlling  operator. 
The  combinations  and  the  periodic  informa- 
tion had  to  be  sent  manually.  Being  intrinsical- 
ly lazy  and  a  lover  of  the  push  button,  I  de- 
signed a  small  unit  that  would  do  all  the  work 
at  the  mere  touch  of  a  finger.  It  can  be  seen 
immediately  to  the  left  of  the  220  megacycle 
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Well,  almost  .  .  .  the  Waters  Channelator™  is  one  of  the  biggest 
improvements  you  can  make  in  a  KWM-2/2A.  The  Channelator  has 
six  crystal  positions  which  can  be  used  for  transmitting,  receiving, 
or  both,  or  the  PTO  can  be  used  for  one  and  a  crystal  for  the  other. 
Instant  bilateral  transceiver. 

Since  most  of  us  have  two  or  three  channels  where  we  usuallv  talk, 
the  Channelator  is  ideal.  With  a  Hick  of  the  switch  we  can  check  the 
net  frequency  and  call  in  or  just  listen.  In  the  car  we  don't  have  to 
carefully  tune  from  one  channel  to  another  and  don't  have  to  retime 
the  dial  every  time  a  leg  hits  the  PTO  knob. 

Or  perhaps  you  like  to  work  I)\.  You  can  flip  in  a  crystal  for  the 
transmitter,  knowing  that  you  are  in  the  band,  and  go  hunting  with 
the  PTO  for  the  receiver.  You  can  check  your  transmitter  frequency 
with  a  switch  flick  at  any  time  for  QRM. 

MARS  members  can  put  in  two  or  three  MARS  channel  crystals 
and  flip  from  one  channel  to  another  with  the  one  switch  .  .  .  mobile 
or  at  home. 

The  Channelator  is  designed  to  fasten  to  the  side  of  the  KWM  in 
a  few  moments  without  the  slightest  marring  of  the  cabinet.  It  takes 
its  power  from  the  accessory  socket  in  the  KWM  (thus  will  operate 
with  any  KWM  power  supply).  There  is  one  simple  solder  connec- 
tion to  make  (  which  you  can  reach  from  the  top  )  and  a  plug  to  put 
in  .  .  .  and  you're  in  business.  The  crystals  for  the  Model  340  Chan- 
nelator are  available  from  Waters  for  $6  each.  There  is  a  pad  on 
each  crystal  which  will  vary  it  over  l/o  kc  either  way  so  you  can  zero 
in  exactly  on  a  net  channel.  Specify  whether  crystal  is  for  IJSB  or  LSB. 

The  Channelator  is  now  in  stock  at  most  ham  distributors  around 
the  country.  The  price  is  only  $70.9.5  ( less  crystals ) . 

The  Channelator  and  all  the  other  Waters  ham  products  are  given 
the  full  treatment  in  the  new  Waters  catalog.  Send  for  one. 

Waters    Manufacturing,    Waylind   73,   Massachusetts 
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control  transmitter  in  the  photograph  of  the 
author's  home  and  control  station. 

At  first,  the  logging  of  all  the  stations  using 
the  repeater  was  quite  a  chore,  but  that  too 
was  overcome.  Now,  not  only  the  calls  of  the 
stations  using  the  repeater,  the  time  that  they 
used  it,  and  the  operating  time  of  the  repeater 
itself  is  logged,  but  every  word  passing  through 
the  repeater  is  logged.  This  is  done  by  means 
of  continuous  tape  logging.  The  logging  ma- 
chine uses  5000  foot  rolls  of  one  inch  wide 
tape  passing  by  the  dual  stereo  heads  at  a 
speed  of  seven  eights  of  an  inch  per  second.  By 
choosing  the  appropriate  portion  of  the  two 
stereo  tape  heads  and  indexing  them  four  times 
across  the  one  inch  wide  tape,  a  total  of  six- 
teen recording  tracks  are  used.  At  seven  eights 
of  an  inch  per  second  you  wouldn't  want  to 
record  the  London  Philharmonic  Orchestra, 
but  for  logging  the  repeater  it  works  fine. 

In  summary,  the  Los  Angeles  Six-Meter 
Repeater  was  placed  in  service  at  approximate- 
ly 8:00  pm  on  December  25,  1960.  Its  first 
home  was  in  the  Baldwin  Hills  between  West 
Los  Angeles  and  Ingle  wood,  California.  The 
altitude  was  onlv  400  feet  or  so  above  sea  level 
but  it  was  an  excellent  location  to  provide  the 
tender  loving  care  that  it  needed  so  badly 
during  the  early  months  of  its  life.  After  about 
6   months    the   reliability   had    improved    suf- 


ficiently so  that  we  felt  it  was  ready  for  a  high- 
er home. 

It  was  moved  to  its  present  location  in  a 
private  home  in  the  Santa  Monica  Mountains 
in  Beverly  Hills,  California  on  June  6,  196L 
The  location  is  roughly  one  mile  east  of  Laurel 
Canyon  and  about  one  mile  north  of  the  of 
the  Beverly  Hills  business  district,  at  an  alti- 
tude of  about  1700  feet  above  sea  level.  It  has 
been  in  its  present  location  for  approximately 
20  months  and  requires  service  on  the  aver- 
age of  once  a  month.  We  are  quite  fortunate 
that  the  gentleman  in  whose  home  the  re- 
peater is  located  is  dedicated  to  the  repeater 
cause  because  for  the  past  20  months  the  re- 
peater, a  seven  foot,  four  hundred  pound 
monster,  has  been  sitting  in  his  kitchen!! 

Our  deepest  gratitude  to  Mr,  Gruenberger 
and  all  those  who  have  helped  us  in  this  en* 
deavor  and  without  whose  help  the  Los 
Angeles  Six-Meter  Repeater  might  never  have 
become  a  reality.  The  service  of  the  repeater 
will  continue  to  grow  and  it  is  hoped  that  it 
will  become  a  valued  tradition  among  the 
amateurs  on  six-meters.  This  is  evidently  be- 
coming a  reality  also  because,  from  the  re- 
sults of  a  recent  survey,  it  was  found  that  ap- 
proximately 75%  of  all  the  QSO's  that  tak 
place  in  Southern  California  on  six-meters  take 
place  on  the  repeater!! 


1296  mc  RF  Receiving  Amplifier 

Augusto   Lovisolo    1 1  LOV 
Ma  I  note,   Varese,    Italy 


Description 

Not  long  ago  a  receiving  radio  frequency  am- 
plifier at  this  frequency  would  have  been  out  of 
question  for  the  average  amateur,  since  suit- 


1296  mc  rf  amplifier,  Plate  line  removed  to 
show  simplicity  of  construction. 


able  tubes  were  unavailable  or  too  expensive. 
This  amplifier  is  built  around  the  new  8058 
nuvistor  triode  and,  so  far,  has  given  very 
satisfactory  results.  Theoretically,  an  rf  ampli- 
fier like  this  ahead  of  a  really  working  crystal 
mixer  should  not  noticeably  improve  the  noise 
figure.  It  is  very  difficult  to  make  a  crystal 
mixer  work  as  well  as  it  should  because  of  too 
many  factors  involved:  antenna  coupling, 
varying  characteristics  in  crystals,  injection 
current  and  so  forth.  This  amplifier  was  tried 
and  is  actually  working  ahead  of  a  1N21B 
mixer  and  the  improvement  it  makes  is  quite 
noticeable. 

The  circuit  is  simple:  the  antenna  is  eapaci- 
tively  coupled  to  the  cathode  which  is  untuned, 
while  the  plate  circuit  is  a  half  wave  line  fed 
at  the  low  rf  point  and  tuned  at  the  end.  The 
amplified  signal  is  capacitively  coupled  out  of 
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Fig.    1 

the  line  in  order  to  minimize  loading  effects 
which  would  lower  the  Q  of  the  plate  circuit. 

Construction 

The  amplifier  is  built  into  a  brass  or  copper 
trough,  the  dimensions  of  which  are  given 
(Fig.  1),  The  easiest  way  is  to  cut  the  brass 
plate,  drill  it  and  then  bend  it  as  shown.  The 
cathode  input  capacitor  is  made  of  tabs,  one 
of  which  is  directly  connected  to  the  cathode 
pins  of  the  tube  socket  through  a  cathode 
strap  which  is  soldered  to  one  tab  at  right  an- 
gles (see  Fig.  1  and  picture).  At  the  point 
where  tab  and  strap  are  soldered  together, 
there  is  the  connection  of  RFC2,  The  partition 
is  cut  out  of  sheet  copper  or  brass:  drill  it  in 
the  center  for  the  nuvistor  socket,  solder  the 
socket  as  shown  in  Fig,  1  and  then  solder  the 
partition  in  place.  The  plate  line  is  held  in 
place  by  a  clip  soldered  to  it  which  connects  to 
the  8058  plate  cap  and  by  another  fuse  clip 
which  is  mounted  on  a  ceramic  standoff  in- 
sulator. Plate  B  plus  goes  to  this  clip  through 
RFC4.  This  mounting  of  the  plate  line  allows 
for  quick  and  easy  removal  of  line  and  nuvistor. 
The  plate  tuning  condenser  is  made  of  two 
disks  cut  out  of  sheet  copper:  one  is  soldered  to 
the  plate  line,  the  other  on  a  screw  which  runs 
on  a  nut  soldered  on  the  outside  of  the  trough. 
RFC1  is  wound  over  Rl. 

Operation 

Plate  voltage  should  be  105  volts,  filaments 
6,    3    volts.    Experimenting    with    lower    plate 
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K7ASK 

TWO  CATEGORIES  TO  CHOOSE  FROM 


Standard  Duty  Guyed  in 
Heights  of  37-54-88-105 
and  1 22  feet 


Heavy  Duty  Self  Supporting 
and  Guyed  in  Heights  of 
37-54  feet  (55) 
71  -  88  feet  (guyed) 


ROHN  has  these  6  IMPORTANT  POINTS: 

Ease  of  Operation— roller  guides  between  sections  assure 
easy*  safe,  friction-free  raising  and  lowering.  Strength- 
welded  tubular  steel  sections  overlap  3  feet  at  maxi- 
mum height  for  extra  sturdiness  and  strength.  Unique 
ROHN  raising  procedure  raises  all  sections  together—  uni- 
formly  with  an  equal  section  overlap  at  oil  heights! 
Versatility— designed  to  support  the  largest  antennae 
with  complete  safety  and  assurance  at  any  height  desired! 
Simple  Installation— install  it  yourself— use  either  fiat 
base  or  special  tilting  base  (illustrated  above)  depend- 
ing on  your  needs*  Rated  and  Tested— entire  line  engi- 
neered so  you  can  get  exactly  the  right  size  and  properly 
rated  tower  for  your  antenna.  The  ROHN  line  of  towers 
is  complete.  Zinc  Galvanized— hot  dipped  galvanizing  a 
standard— not  an  extra— with  all  ROHN  towers!  Prices 
start  at  less  than  $100.  ._..., 

SEND  FOR  ROHN  TOWER  HANDBOOK  I 

-$1.25  Value  ! 

—  ONLY  %  1  00    postpaid  (special  to  readers 

of  this  magazine  )~  Nearest 
source  of  supply  sent  on  request.  Repre- 
sentatives world-wide  to  serve  you.  Write 
todav  to: 


t 


ROHN  Manufacturing  Co 


P.  O.  Box  2000 


Peoria,  Illinois 


"World's  Largest  EXCLUSIVE  Manufacturer 

of  Towers;  designers,  engineers,  and  installers 

of  complete  communication  tower  systems." 
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voltages  could  lead  to  a  better  noise  figure. 
The  amplifier  is  very  stable*  since  the  8058, 
with  the  grid  connection  coming  out  on  the 
entire  socket,  lends  itself  to  grounded  grid 
circuits.  Before  working  properly,  the  tube 
must  warm  up  for  at  least  ten  minutes.  This 
time  is  needed  for  the  transconductanee  to  go 
up.  Connect  the  amplifier  to  the  converter  and 
and  to  the  antenna  and  tune  the  plate  con- 
denser. At  one  point  you  should  notice  a  small 
but  definite  increase  in  noise;  the  amplifier  is 
now  working  on  the  frequency  to  which  the 


converter  is  tuned.  The  best  way  to  align  the 
input  and  output  condensers  is  to  bend  them 
one  way  or  the  other  while  listening  to  a  weak 
modulated  signal  I  mean,  the  best  way  il  you 
don't  have  a  noise  generator  at  this  frequency. 
Tuning  the  input  circuit  of  the  mixer  can  be 
of  help  too* 

So  far,  1  have  only  used  this  amplifier  with 
crystal  converters,  so  I  do  not  know  how  it 
could  behave  ahead  of  a  wide  band  receiver 
like  the  APRS  or  the  APX6.  It  should  work- 
changing  C3  with  a  link  which  would  lower 
the  Q  of  the  line  and  widen  the  band  of  fre- 
quencies received  with  one  setting  of  C4. 

.  .  .  I1LOV 

Parts  List 

a)  Output  coupling  capacitor  tab  C3,  copper  sheeting  *//'  x 

}>&n   and    soldered    in   center   to   output    coupling    con- 
nector. 

b)  Plate  line  ceramic  stand-off  insulator,  H"  dia*#  %"  high* 

c)  Plate  tuning  capacitor  C4   (two  required),  copper  sheet 

%H  dia.  round, 
il)   Plate  line,    J4f'  copper  tubing  -"  long,   Plate  feed  point 

is  H"  from  tube  end  of  line, 
e)    Input  Coupling  capacitor  tab,    $£'*  x  W*   solder  to   input 

connector.    Part  of  CI.   Copper. 
0   Input   coupling   capacitor   tab,    j£"*l"<    Other   part   of 

CI.    Solder  one  end  to  cathode  strap.    Copper. 
p>    Cathode   strap.    Cut    a    small    piece   of    copper    sheeting 

S    I6"xH"»    trimming   away    one   side   until    it    looks 

like  a  small  knife  blade,  This  is  used  to  connect  pins 

2-4-8  together  and  solders  at  right  angles  to   (f). 

Rl     47  ohms 

C2     500  mmfd 

CS-C6     500  mmfd  feedthrus 

RFC  1-4     4  turns  #30  copper  wire  J4"  dia, 


Dear  Wayne, 

In  December  "73 l  yon  had  the  interesting  article  by 
K6CTV  4,  for  which  I  have  been  waiting  and  lots  of  other 
Interesting  stuff,  but  I  am  protesting  the  VE3AZX 
article.  Actually,  WfiWYD  disposed  of  the  "negative  cycle 
loading*'  myth  in  Yiney's  reference  (p.  4S  May  1962  QST) 
and  furnished  some  good  reasons  (non-linear  B  H  curve 
for  the  modulation  transformer  core,  or  improper  modu- 
lated amplifier  Deration)  for  modulator  unbalance, 
YE3AZX,  in  dividing  O  by  O  and  coming  up  with 
infinity  is  commtting  an  arithmetic  sin.  His  particular  care 
of  O/O  occurs  immediately  after  and  immediately  before 
conditions  of  5000  ohm  load,  and  by  the  usual  rules,  lie 
con! rl  assume  that  his  O/O  might  be  evaluated  as  5000 — 
certainly  there  is  no  reason  to  call  it  infinite.  Part  of  the 
confusion  comes  from  the  fact  that  the  modulated  amplifier's 
plate  supply  is  the  audio  and  DC  sources  in  combination. 
Since  these  two  supplies  in  series  will  act  the  way  they 
do  if,  instead  of  the  final  amplifier's  DC  plate  circuit  they 
feed  a  constant  plain  old  resistor  of  5000  ohms,  it  is  ap- 
parent that  for  the  behaviour  charted,  they  do  see  5000 
ohms— ALL   OF   THE   TIME* 

The  exception  occurs  during-  over  modulation  when  (he 
instantaneous  supply  polarity  is  reversed  and  the  load  does 
become  infinite,  With  proper  operation,  we  never  actually 
reach  a  full  lOO?^  (it's  too  hard  to  keep  from  splashing  over 


and  80%  is  undistingnishable  from  100%  to  the  human 
ear — or  our  clipper  prevents  it),  so  conditions  for  over* 
modulation   are   not   of    significance, 

On  page  78,  he  hits  the  nail  on  the  head :  ".  .  _  how 
come  none  of  the  commercial  transmitters  use  it?"  Because, 
to  reply  in  the  words  of  W6WYD,  it  corrects  for  a  con* 
d  it  ion  that  does  not  exist, 

It  is  significant  that  the  circuits  which  Viney  claims  will 
be  benefitted  by  his  hook  ups  are  in  transmitters  using 
small    transformers-     In    any    case,    two    wrongs*    as    the 

old  cliche  goes,  don't  make  a  right,  so  the  diode  is  not 
necessarily   the  correct  approach. 

If  the  assymmetry  is  in  the  audio  system,  no  carrier 
shift  exists   and   the  modulating  function    is,   while  not   the 

me  as  that  coming  from  the  microphone,  not  severely 
distorted.  It  carrier  shift  exists,  causing'  this  assymmetrie 
modulation  no  amount  of  working  on  the  primary  side  of 
the  transformer  will  correct  it.  Remember,  also  that  we 
have  somewhat  lopsided  voices,  so  that  proper  audio 
polarity   may   alleviate   matters. 

To  borrow^  W6WYD's  words,  the  systems  proposed  by 
Viney  serve  only  to  waste  powTer  and  increase  complexity, 
both  of  which   we  can  do  without  1 

73, 
Bob    Schoening   W0TKX 
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The  GOLDEN  GUARDIAN  (4sbd 


iDu     tj-«>:>^-K+ 


TECHNICAL   DATA 

Impedance:  640  Ohms  in  and 
out  (unbalanced  to  ground) 

Unwanted  Side  Band  Rejection: 
Greater  than  55db 

Passband  Ripple:  ±  ,5db 

Shape  factor  6  to  20db 
1.15  to  1 

Shape  factor:  6  to  50db 
1.44  to  1 

Package  Size:  2%"  x  1%"  x  1" 

Price:  $42,95   Each 
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The  SILVER  SENTINEL  (32Bi) 
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ft997   £9?S    S999     90    9001    9002  SOOJ 
MEGACYCLES 


TECHNICAL   DATA 

Impedance:  560  Ohms  in 
and  out 

Unwanted  Side  Band  Rejec- 
tion: Greater  than  40db 

Passband  Ripple:  ±  *5db 

Shape  factor:  6  to  20db 
1.21  to  1 

Shape  factor:  6  to  50db 
1.56  to  1 

1" 

Price:   $32.95  Each 


Package  Size:  V4"xVA" 


Both  the  Golden  Guardian  and  the  Sil- 
ver Sentinel  contain  a  precision  McCoy 
filter  and  two  of  the  famous  M-l  McCoy 
Oscillator  crystals.   By  switching  crys- 


tals either  upper  or  tower  side  band 
operation  may  be  selected.  Balanced 
modulator  circuit  will  be  supplied  upon 
request. 


Both  sets  are  available  through 
leading  distributors.  To  obtain 
the  name  of  the  distributor 
nearest  you  or  for  additional 
specific  information,  write: 
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ELECTRONICS  CO. 

Dept.  73-4 

MT.   HOLLY  SPRINGS,   PA. 
Phone:  HUnter  6-34 11 
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To  be  or  not  to  be,  that  is  the  question,  Or 
where  do  we  go  from  here.  This  subject  of  an 
Amateur  Radio  headquarters  and  our  man  in 
Washington  is  not  a  new  one.  It's  as  old  as 
Amateur  Radio,  Old  issues  of  QST  and  minutes 
of  AARL  Director  meetings  make  interesting 
reading  on  this  important  subject.  It  seems  that 
displacement  of  people  and  sentiment  as  to 
where  we  started  have  been  key  issues  in  the 
past.  The  importance  of  location  has  been 
secondary  to  us,  yet  most  of  the  prominent  and 
important  users  of  the  rf  spectrum  are  all  lo- 
cated in  Washington,  In  addition  to  our  own 
political  life  focused  in  Washington,  we  find 
the  embassies  of  all  the  countries  who  also 
are  looking  for  their  slices  of  the  spectrum.  In 


Wells  Chopin  W2DUD 
1  1  8  Woodmancy  Lane 
Fayette vi  He,   N,   Y, 


Our  Man 

in  Washington 


addition  to  the  lobbies  that  are  directly  protect- 
ing their  spectrum  allocation,  you  have  many 
others  that  indirectly  use  the  spectrum  such  as 
the  Aircraft  Owners  and  Pilots  Association, 
Trucker's  Assoc,  and  still  hundreds  of  others 
such  as  American  Rifle  Association,  etc.,  etc. 

Lets  ask  ourselves,  is  a  man  necessary?  A 
good  yardstick  to  measure  by  is  what  are  other 
services  doing  that  use  this  valuable  spectrum 
we  are  part  of.  Who  has  Washington  repre- 
sentatives? Do  they  just  have  an  attorney  or 
do  they  have  offices  and  a  man  or  men  or  wo- 
men to  represent  them?  Do  they  have  public 
relations  people  in  Washington?  etc.,  etc*  Ex- 
amining a  few  of  the  groups  to  see  who  have 
Washington  Assoc.  Headquarters,  we  find  that 
the  very  fine  Bible  of  the  Broadcasting  Indus- 
try for  1963  is  a  valuable  source.  This  is  an 
excellent  document,  as  believe  me,  this  indus- 
try knows  how  to  keep  what  they  have  and 
get  what  they  want. 

The  following  groups  are  listed  in  alpha- 
betical order.  These  cover  spectrum  allocation 
only.  There  are  a  great  number  of  additional 
lobbies  for  other  purposes.  Ninety-nine  per 
cent  are   in  Washington. 

ARRL,  Hartford,  Conn, 

Armed  Forces  Communication  Assn.,  Wash- 
ington; 

Assn.   of   Communication   Consulting   Eng., 
Washington; 

Assn.     of     Maximum     service     Telecast  ers, 
Washington; 

Canadian  Assoc,  of  Broadcasters,  Washing- 
ton; 

Clear  Channel  Broadcasters  Service,  Wash- 
ington; 

Daytime   Broadcasters  Assoc,  Washington; 

Electronic    Industries    Assoc,    Washington; 

Federal  Communication  Bar  Assoc,  Wash- 
ington; 

International    Assoc-    Broadcasters-     Wash* 

ington; 
IFRB,   Geneva; 

Joint  Council  on  Educational  Service,  Wash- 
ington; 
JATAC,  New  York; 

National   Assoc   of  Broadcasters,  Washing- 
ton; 

National  Assoc  FM  Broadcasters,  Washing- 
ton; 

National  Community  TV  Assoc,  Washing- 
ton; 

Television  Study  Alloc  Organization,  Wash- 
ington. 

Lets  discuss  several  of  these  associations.  All 
have  some  axe  to  grind  for  their  service.  These 
people  use  parts  of   the  whole  spectrum  and 


is 
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all  are  sandwiched  in  or  vice  versa  with  our 
amateur    service. 

For  instance,  a  classic  example  of  what  a 
good  association  can  be  is  the  Clear  Channel 
Broadcasters  Service,  This  Washington  group 
has  successfully  defended  the  clear  channel 
broadcast  station's  position  for  over  25  years. 

Another  good  example  of  a  very  fine  organ- 
ization is  the  Association  of  Maximum  Service 
Telecasters.  This  group  is  doing  a  very  fine  job 
of  seeing  that  we  TV  viewers  get  good  TV 
reception.  It  is  interesting  to  note  that  this 
group  was  formed  after  channel  one  was 
deleted  from  your  TV  set  and  mine. 

The  Electronic  Industries  Association  is  a 
most  important  group.  It  consists  of  the  major 
manufacturers  and  others.  They  provide  a 
very  valuable  impartial  service  to  the  elec- 
tronics industry  and  in  general  are  a  real  fac- 
tor in  what  the  pattern  of  electronics  follows. 
It  is  interesting  to  note  that  most  of  your  major 
amateur  equipment  manufacturers  belong  to 
this  group  who  must  consider  all  services . 
Thus,  it  is  easy  to  see  that  on  the  one  hand,  an 
amateur  equipment  manufacturer  loves  and 
sells  to  amateurs  while  on  the  other  side  of  the 
coin,  their  livelihood  depends  upon  the  needs 
of  the  military  and  commercial  interests.  You 
find  many  amateurs  among  the  regular  em- 
ployees of  this  veiy  useful,  important,  and 
fine  group.  The  names  associated  with  this 
group  are  the  tops  in  industry. 

The  Federal  Coram,  Bar  Association  is  a 
group  of  attorneys  whose  sole  work  in  most 
instances  is  to  obtain  a  place  in  the  spectrum 
for  their  services.  This  is  the  group  that  most 
practicing  FCC  attorneys  belong  to.  These 
FCC  attorneys  in  some  instances  represent 
other  associations  (and  there  are  many  associ- 
ations) in  frequency  allocation  problems  for 
their  total  industry  such  as  truckers,  taxis,  and 
the  oil  industry.  These  attorneys  are  in  turn 
hired  by  all  the  other  associations  mentioned 
in  this  article,  This  is  indeed  a  very  important 
group  whose  interests  are  very  diversified. 
Among  this  group  you  find  some  very  compe- 
tent famous  names.  They  are  all  very  sharp 
men  who  know  this  allocation  problem.  Many 
are  avid  amateurs. 

The  Consulting  Engineers  and  attorneys 
who  do  FCC  work  are  pretty  generally  located 
in  Washington.  All  the  other  lobbies  who  have 
Washington  offices,  such  as  the  transportation 
industry  group,  generally  have  in  their  hire  on 
a  retainer  basis,  very  competent  law  and  con- 
sulting enginnering  firms  who  are  also  in 
Washington.  Typical  for  instance  is  all  forms 
of  mobile  communication  for  police,  fire,  taxi- 
cabs,  truckers,  etc,  etc.  There  is  not  a  single 


$59.95 

amateur  net 


Introducing  the  TR-44,  a  high- 
performance  rotor  system  for 
the  Amateur  on  a  budget  who's 
ready  to  upgrade  his  antenna 
installation. 

The  TR-44  approaches  the  accuracy  and 
ruggedness  of  the  famous  Cornell -Dubilier 
HAM-M  but  is  designed  specifically 
for  intermediate  loads. 

Check  these  features: 

Control  box  contains  the  HAM-M  meter. 

Dimensionallv  identical  to  TV  rotor  types 
AR-22,  TR-2  and  TR-4,  The  TR-44 
even  fits  the  same  bolt  holes! 

End  of  rotation  electrical  motor  cut-off. 

No  mechanical  clanking,  no  electrical 
pulse  noise. 

Increased  rotational  torque,.. up  to 
twice  as  much  as  TV  rotors! 

48-halI  bearing  movement. 

New  idiot -proof  brake  system. 

If  you  are  now  getting  marginal  results 
using  a  TV  rotor,  the  TR-44  is  for  you! 
It  will  give  you  the  increased  torque, 
braking  and  accuracy  that  are  needed 
for  large  VHF  arrays  and  small  HF 
combination  antennas.  For  technical 
information,  contact  Bill  Ashby  K2TKN 
or  your  local  CDE  Distributor. 


CDE  makes  a  complete  line  of  the  world's  finest 
rotors:  the  HAM-M;  the  new  TB-44;  heavy-duty 
automatic  TV;  heavy-duty  manual  TV:  standard- 
duty  automatic  TV;  standard-duty  manual  TV;  and 
the  industry's  onlv  wireless  remote  control  rotor  sys- 
tem! CorneH-Dubilier  Electronics.  Div.  of  Federal 
Pacific  Electric  Co.,  118  East  Jones  St.,  Fuquay 
Springs,  N.  C- 


CORNELL- 
DUBILIER 


Ihr  only  Company  that  makes  them  all 
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portion  of  the  spectrum  that  has  not  one  or 
more  services  looking  at  it  or  operating  in  it. 

It's  rather  obvious  that  we  amateurs  are 
mavericks— all  those  outfits  that  really  want  to 
hold  onto  what  they  have  are  where  the  action 
is,  Further,  it  would  seem  to  me,  that  Amateur 
radio,  with  its  world  wide  implications  and  its 
importance  as  one  of  the  tools  of  peace  and 
good  will,  would  have  its  headquarters  in  the 
place  the  world  knows  is  our  Capitol 

OK— so  we  should  have  a  man  in  Washing- 
ton—this would  appear  to  take  a  pretty  good 
man— we  want  our  best  foot  forward.  So  what 
are  the  important  attributes  this  man  must 
have? 

1.  He    preferably    must    be    an    amateur 
active  and  well  known  man— a  non-con- 
troversial type, 

2.  He  must  have  the  standard  attributes  of 
of  personal  acceptance  of  appearance, 
likes  people,  sales  type,  a  joiner  and 
above  all  a  diplomat. 

3.  He  must  be  an  avid  amateur  and  be 
very  familiar  with   our  past, 

4.  He  must  be  a  planner  (to  protect  our 
future), 

5.  A    good   businessman. 


6.  Understand  promotion  and  public  rela- 
tions work. 

7.  Be    politically    astute    and    acquainted, 

8.  Speak  French  and  German.   Naturally, 
English  HI. 

9.  An  engineer  with  a  good  spectrum  allo- 
cation background,  both  FCC  and 
world-wide, 

10.  Acceptable  to  the  ARRL-CQ-73.  Mem- 
ber of  ARRL  and  IOAK. 

11.  Willing  to  travel, 

12.  An  avid  reader. 

13*  This    man    must   be    acceptable    to    all 
amateurs* 

Bv  now  vou  are  convinced  that  the  above 
description  just  fits  you.  Hi,  It  will  take  quite 
a  man  to  fill  this  Washington  post,  So  why  not 
dive  in  and  describe  what  you  think  the  man 
should  be  like— maybe  even  as  basic  as  to  voice 
your  opinion  as  to  how  you  feel  about  Wash- 
ington representation,  I'm  sure  Wayne  Green 
will  pass  on  your  letters  to  me  to  start  a  series 
of  "letters  re  our  Washington  Man,"  This  type 
of  thing  should  make  interesting  and  important 
reading  for  the  73  readers, 

.  . .  W2DUD 
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Bill  Ashby  K2TKX  has  been  working  hard 
at  digging  down  deeper  and  deeper  into  the 
noise  after  weak  signals.  His  article  on  syn- 
chronous Detection  in  the  September  1962 
issue  of  73  started  a  lot  of  fellows  thinking 
about  the  subject.  Now  Bill  has  come  up  with 
a  breakthrough  in  the  field  which  permits  the 
best  laboratory  receivers  to  dig  down  another 
30  db  and  come  up  with  copy. 

Below  is  an  extract  of  the  information  con- 
tained in  the  patent  application,  which  should 
give  you  a  good  idea  of  the  theory  involved.  A 
fuller  explanation,  written  in  ham-style  and 
avoiding  the  math  that  normally  would  be  a 
part  of  an  engineering  paper,  will  be  found 
m  the  April  issue  of  6up  along  with  a  com- 
plete schematic  diagram  of  a  practical  oper- 
ating unit.  We  plan  to  run  this  in  the  May 
issue  of  73  as  well,  but  Bill  wanted  to  make 
more  of  the  VHF  men  aware  of  6up  and  asked 
that  it  be  published  there  first; 


The  input  of  the  working  unit  is  designed  to 
take  the  50  kc  //  output  of  your  receiver  and 
change  this  into  a  dc  signal  for  operating  a 
relay  or  a  code  oscillator.  In  operation  Bill 
reports  that  when  he  tunes  what  sounds  like 
an  absolutely  dead  twenty  meter  band  his  Fly- 
ing Noise-Lock  unit  finds  all  sorts  of  CW  sig- 
nals down  under  the  noise  (as  well  as  many 
receiver  birdies  never  suspected  before)  and 
brings  them  out.  Ditto  on  two  meters.  This 
should  be  fantastic  for  moonbounce  and  ex- 
tended scatter  work; 

Flying    Noise-Lock 

A  system  of  reliable  detection  of  coherent 
continuous  wave  energy  heretofore  impossible 
due  to  random  electron  shot  noise,  commonly 
termed  "J°^tlson  noise/'  By  use  of  the  proper 
combination  of  a  number  of  commonly  used 
electronic  circuits,  either  passive,  tube  or  solid- 
state,   each  performing  its  normal  electronic 
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ALL   GOLD   CORODIZED 
ALL   GAMMA   MATCHED 

3  New  combination  6  &  2  meter  bea 

5  New  6  meter  beams 

3  New  2  meter  beams 

1  New  VA  meter  beam  f 
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WHY  BUY 

SAXTON 

WIRE? 


Energy 
Input 


•  We  want  you  to.  Notice  that 
no  other  wire  manufacturer 
cares  one  whit  (check  through 
73  for  any  other  wire  ads). 

•  All  good  parts  distributors 
carry  Saxton  wire  and  they 
should  be  rewarded  for  this 
loyalty  (a  good  parts  dis- 
tributor is  defined  as  one 
who  carries  Saxton  wire). 

•  No  wire  manufacturer  has  a 
more  complete  line  of  twin- 
lead  and  open  wire  line. 

•  The  price  is  indeed  right. 
Sure,  you  buy  some  twinlead 
that  is  a  little  cheaper,  but 
try  and  get  rf  through  it.  You 
would  do  exceptionally  well 
if  you  were  to  send  a  card 
requesting  our  catalog. 

•  Say,  we  haven't  told  you 
about  our  Forvar  insulated 
open  wire  line  yet.  Yep,  in- 
sulated open  wire.  It's  in  the 
catalog. 


SAXTON 


PRODUCTS   INC 


4121    Park   Avenue,    Bronx   57,   N.   Y. 
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function,  the  overall  system  readily  can  be 
made  to  have  a  minimum  reliable  detectable 
signal  sensitivity,  in  the  presence  of  the  inevi- 
table noise  caused  bv  electron  motion  in  all 
high  gain  electronic  systems,  heretofore  unob- 
tainable. 

This  Flying  Noise-Lock  system  is  unique  in 
that  the  overall  shape  of  signal  plus  noise  is  not 
used  as  a  prime  function,  nor  is  stable  phase 
relationship  between  that  of  a  standard  and 
the  wanted  energy  necessary  for  successful 
operation.  A  prime  function  of  this  system  is 
that  certain  components  of  the  unwanted  noise 
are  utilized  to  locate  and  indicate  the  presence 
of   the   desired   energy. 

The  fact  that  electron  motion  noise  in  linear 
circuits  is  totally  non-coherent  in  phase  and 
amplitude,  yet  continuous  wave  energy  has  at 
least  partial  coherence  in  phase  or  amplitude 
variation  allows  a  system  such  as  this  to  suc- 
cessfully treat  each  in  a  selective  manner  so 
that  "signal"  can  be  detected  in  the  presence 
of  many  magnitudes  more  of  this  noise. 

Operation  of  the  Flying  Noise-Lock  system 
is  so  radically  different  that  ready  application 
of  currently  accepted  theory  of  Boltzmans* 
Constant,  pre  or  post  detection  bant iwidth,  inte- 
gration factors  or  self  and  cross  correlation  de- 
tection systems  become  very  difficult  to  apply 
or  cross-reference. 

The  entire  spectrum  of  frequencies  to  be 
investigated  for  the  presence  of  desired  signal 
is  introduced  into  the  phase  detector  circuit.  If 
amplified  in  any  manner  prior  to  this  point,  it 
must  be  accomplished  in  a  linear  manner  with 
low  phase  or  amplitude  distortion,  Random 
energy  peaks  of  noise  will  occasion  ally  be  of 
the  proper  phase  to  result  in  a  pulse  of  voltage 
or  current  output  from  the  phase  detector  of 
either  positive  or  negative  polarity,  depending 
on  its  instantaneous  relation  to  that  of  the  refer- 
ence oscillator.  This  random  output  of  either 
polarity  is  amplified  in  a  linear  manner  and  ap- 
plied as  automatic  frequency  control  to  the 
reference  oscillator.  A  random  noise  pulse  out 
of  the  phase  detector  locks  the  reference  oscil- 
lator in  phase  relationship  to  it  as  long  as  this 
particular  pulse  is  in  the  system  passband  or 
until  it  fades  out  in  amplitude.  The  natural 
resonant  frequency  of  the  reference  oscillator, 
without  AFC  influence,  is  centered  in  the  sys- 
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tem  passband,  so  without  AFC  information  it 
returns    to    normal. 

Due  to  the  entirely  random  nature  of  noises 
along  with  the  closed  loop  relationship  be- 
tween phase  detector  output  and  the  reference 
oscillator,  output  of  the  phase  detector,  during 
conditions  of  no  coherent  energy  in  the  svstem 
passband,  is  entirely  random  in  amplitude  and 
polarity. 

If,  on  the  other  hand,  even  a  very  low  level 
of  coherent,  continuous  wave  energy  is  present 
in  the  passband  of  the  system,  the  output  of 
the  phase  detector  becomes  a  direct  current 
or  voltage,  so  amplified  and  interconnected 
through  the  AFC  system  as  to  shift  the  refer* 
ence  oscillator  into  a  desired  phase  relationship 
to  increase  this  direct  current  output.  Random 
peaks  of  noise  have  swept  the  reference  oscilla- 
tor into  close  phase  proximity  and  pull  it  away 
when  they  contain  more  energy  than  the  co- 
herent signal,  but  due  to  their  transient  nature 
their  resultant  output  from  the  phase  detector 
tend  to  cancel  out  in  a  simple  averaging  circuit 
that  readily  passes  the  direct  current  result 
from  the  desired  continuous  wave  energy  to 
an  output  indicator  of  any  sort. 

This  unique  interconnection  of  commonly 
used  electronic  circuits  results  in  a  system  that 
uses  the  undesired  svstem  noise  to  locate  and 
implement  indication  of  low  intensities  of  de- 
sired signal  with  only  vague  and  odd-order  re* 
lationships  to  presently  known  and  recognized 
techniques,  and  accompanying  theories. 


Tracer 

Cheap  and  handy  adjuncts  to  preliminary 
signal  tracing  are  the  two-transistor-one-diode 
reflex  broadcast  receivers  available  for  as  low 
*?3  S3-95. 

The  reflex  circuit  responds  to  both  audio  and 
radio  frequencies,  and  to  convert  to  signal 
tracing  all  you  need  do  is  remove  the  antenna 
loopstick  and  substitute  for  its  secondary  an 
r.f,  choke  with  sufficient  inductance  to  be 
effective  at  the  intermediate  frequency  of  your 
receiver.  Connect  a  shielded  probe  in  series 
with  a  blocking  capacitor  to  the  transistor  base 
end  of  the  r.f.  choke.  These  receivers  have 
surprising  gain  and  in  measuring  at  substan- 
tial levels,  tracing  audio,  or  to  avoid  loading 
a  circuit  it  would  be  advisable  to  add  a  series 
resistor  to  the  probe.  I  expected  the  front 
transistor  to  perish  from  careless  exposure  to 
voltage  peaks,  but  a  year  later  it's  still  able 
and  willing. 

.  .  .  W7IDF 
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...or  Your  Money  Back! 


Your  key  to  future  success  in  electronics  is  a  First-Class 
FCC  License.  It  will  permit  you  to  operate  and  maintain 
transmitting  equipment  used  in  aviation,  broadcastingf 
marine,  microwave,  mobile  communications,  or  Citizens- 
Band.  Cleveland  Institute  home  study  is  the  ideal  way 
to  get  your  FCC  License.  Here's  why: 

Our  training  programs  will  quickly  prepare  you  for 
a  First-Class  Commercial  Radio  Telephone  License 
with  a  Radar  Endorsement.  Should  you  fail  to  pass 
the  FCC  examination  after  completing  your  course, 
you  will  get  a  full  refund  of  all  tuition  payments.  You 
get  an  FCC  License  it(or  your  money  back! 
You  owe  it  to  yourself,  your  family,  your  future  to  get 
the  complete  details  on  our  "proven  effective"  Cleve- 
land Institute  home  study.  Just  send  the  coupon  below 
TODAY.  There's  no  obligation. 
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CATALOG 
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Cleveland  14,  Ohio 

Plcane  aenH  Fit  K 10  Career  hi  forma- 
tion prepared  to  In-lp  me  get  alirml  in 
ESec  t  ronics.  wi  1  ho  u  t  fu  r  ther  obi  i  rh  t to  n. 

CHECK  AREA  OF  MOST 
INTEREST - 


n    Electronic*  TWbnoiogy 
Industrial  Electron ica 
Broadcast  Engineering 

Your  present  occupation 


□ 

□ 

□ 


First-Class  FCC  Licenae 
Electronic  Communications 


Noine, 


—~&Qe. 


(pleat*  print) 


Add'*i*_ 


City, 


.Zone Stole. 


Accredited  Member  National  Home  Study  Council 


APRIL  1964 


23 


A  Reader  Looks  at  the 


Hallicrafter's  SR-160 


Larry  Hess  W8GTT/KIENX 
45   Chandler  Avenue 
Watpofe,   Mass. 


The  introduction  of  tlie  compact  SSB  trans- 
ceiver has  created  great  interest  in  the  amateur 
ranks  and,  notwithstanding,  in  my  own  sta- 
tion where  a  1955  vintage  receiver  was  not  the 
ultimate1  for  SSB  operation* 

My  interest  increased  when  Hal  Her  afters 
announced  the  SR-150  transceiver  with  Re- 
ceiver  Incremental  Tuning.  This  eliminated 
the  one  problem  in  transciever  operation, 
namely  having  the  transmitter  frequency  shift 
whenever  slight  corrections  were  made  in  the 
receiver  frequency,  such  as  often  occurs  in 
round  tables. 

When  the  Hallicrafters  SR-160  transceiver 
was  recently  introduced,  at  a  price  consider- 
ably under  the  SR-150  and  included  Receiver 

m 

Incremental  Tuning,  the  decision  was  made. 

The  SR-160  provides  complete  coverage  of 
the  20,  40,  and  80  meters  bands  with  150 
watts  PEP  and  125  watts  C\V\  The  Receiver 
Incremental  Tuning  (RIT)  (pat.  pend.)  pro- 
vides a  plus  or  minus  3  kc  deviation  from  the 
receiver  frequency  without  changing  the  trans- 
mit frequency.  Full  Automatic  Audio  Level 
Control  (AALC)  provides  maximum  talk  pow- 
er. No  AM  provisions  are  included  but  satis- 
factory exalted  carrier  AM  detection  results  are 
easily  obtained.  Push-to-talk  (PTT)  is  stand- 
ard with  VOX  as  an  optional  accessory.  One 
meter  is  used  as  a  combination  S-meter  and 
relative  output  indicator,  A  100  kc  calibrator 
circuit  is  included  selected  by  the  Operation 
switch,  but  a  12AU6  tube  and  a  100  kc  crvstal 
are  not  supplied,  A  matching  ac  solid  state 
power  supply /speaker  combination  is  available 
as  well  as  a  mobile  dc  power  supply. 

Functionally,  the  receiver  is  a  single  con- 
version design  with  a  5200  kc  if.  The  RF 
amplifier  and  mixer  circuits  are  tuned  by  the 
Driver  Tune  control  on  the  Front  panel  Selec- 


tivity is  provided  by  a  crystal  lattice  filter  and 
two  if  stages.  A  product  detector  and  amplified 
AVC   are  also  employed. 

The  Receiver  Incremental  Tuning  (RIT)  is 
quite  novel  in  design.  A  pot  applies  a  variable 
voltage  to  a  voltage  controlled  variable  capa- 
citance (Varicap)  in  the  frequency  determin- 
ing circuit  of  the  transmit/ receive  VFO,  there- 
by shifting  frequency  a  small  amount.  In 
transmit,  this  circuit  is  disconnected  by  the 
T/R  relax  so  as  to  not  change  the  transmitter's 
frequency.  Dial  calibration  is  corrected  in  a 
similar  manner  with  a  second  pot  continually 
in  the  circuit. 

The  AALC  (Automatic  Audio  Level  Con- 
trol) provides  approximately  15  db  of  com- 
pression when  the  flat  topping  point  of  the 
two  12DQ6R  final  amplifiers  is  readied.  When 
flat  topping  occurs,  a  ripple  apears  on  the  final 
amplifier  grid  bias.  This  ripple  is  amplified  and 
rectified  by  a  diode.  The  resulting  dc  voltage, 
which  is  proportional  to  the  amount  of  flal 
topping,  is  applied  to  the  first  //  amplifier  grid 
as  a  control  bias,  thereby  reducing  its  gain  and 
driver  output 

Initial  installation  is  quite  simple.  Power 
supply,  mike,  and  antenna  are  connected  and 
then  inserting  a  voltmeter  into  two  tip  jacks 
on  the  power  supply,  the  bias  voltage  is 
checked  and  its  pot  adjusted  for  the  correct 
value, 

Tuneup  consists  of  injecting  some  carrier 
through  the  Carrier  control  and  then  peaking 
the  Driver  Tune  and  Final  Tune  controls  for 
maximum  S-meter  reading.  No  loading  control 
is  provided  as  the  output  network  is  designed 
for  a  50  ohm  load.  The  Carrier  control  is  then 
momentarily  advanced  to  obtain  a  maximum  S- 
meter  reading.  No  carrier  balancing  is  needed. 
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FOR  THE 


MOBILER 


...A  PERFECT  CO  MSI N A  TION. . . 

VOLKSWAGON  +  SB  33  +  CENTURY  SB  6  200 


YOU  can  enjoy  mobiling  in  your  Volkswagon 
(or  any  other  6-Volt  vehicle)  with  a  compact 
SB-33  transceiver  powered  by  a  CENTURY 
Model  SB-6-200  Inverter.  Here  you  have  a 
cool,  quiet,  efficient  {over  90%!)  Inverter 
in  a  small  package,  designed  to  power  the 
SB-33    tranceiver    from    any    6-Volt    source. 


6'W  x  6"D  x  33^"H 


CONTACT    YOUR    NEAREST    DEALER    OR    WRITE    DIRECT    TO    THE    FACTORY 


TnEAR] SYSTEMS  inc.[ 


605  UNIVERSITY  AVENUE 


OS  GATOS,  CALIFORNIA 


In  push-to-talk  operation,  the  Mike  Gain 
control  is  adjusted  for  an  S-meter  swing  equal 
to  one  half  of  the  maximum  S-meter  tuneup 
value*  This  adjustment  is  not  critical  because 
of  AALC  action. 

Several  notable  points  were  observed  in 
operating  the  transceiver.  The  tuning  control 
is  very  smooth  and  precise  with  a  good  weight- 
ed feeling.  The  receiver  sensitivity  of  1 
microvolt  for  a  20  db  signal-to-noise  ratio 
produces  a  very  low  background  level  with 
signals  almost  leaping  out  of  the  noise.  Tuning 
is  not  critical  and  stability  is  excellent.  The 
advertised  stability  is  "within  300  cps  after 
warm-up"  and  operation  confirmed  this*  Bang- 
ing and  dropping  the  cabinet  produced  no  re- 
action. Receiver  audio  is  communication  qual- 
ity but  not  excessively  peaked  and  with  plenty 
of  reserve* 

On  the  air  tests  produced  excellent  audio 
reports  with  no  trace  of  any  flat  topping,  even 
driving  hard,  but  with  plenty  of  punch.  The 
carrier  suppression  is  -50db  clown.  Mike  gain 
is  more  than  adequate. 

Provisions  are  provided  on  the  read  apron 
for  driving  a  linear  amplifier. 

No  objections  of  any  kind  were  found  in 
operating  the  transceiver.  Extra  features  might 
be  desired  but  would  raise  the  present  $349-95 


price. 

Hallicrafters  has  entered  the  medium  price 
transceiver  market  effectively  with  a  very 
pleasing  piece  of  equipment,  and  demand 
should   soon  confirm   this, 

.  .  .  VV8GTT 


GUARANTEED        RECONDITIONED 

HAM    GEAR 


WRITE  NOW 
FOR  MONTHLY 
FLYER. 


Phono:    (415) 
Dl   2-5757 


999 HOWARD  AVB-BURLENGAME,   CAL. 


TRANSTENNA  102A 

A  mSELECTOfl  SECOND  TG  PlQHf  AMD  k  T-R  SWITCH  BETDMD  COM? MlSOX 

Pal.  Pndr-  U.S.A,  &  Canada  MODEL     1  02 A 

$60.45   Mtmma** 

Uu  —  fi  fner  model) 

15  DAY  TRIAL 

Return  For  Full  Refund  If 
You  Burn  It  Out  Or  Ar* 
Not  FULLY  PLEASED 


one 


•  Sid.  foal  f itUpJr: 

(imlrlaieediine) 

•  No  TVI  or 
Surk  out 

•  30  DB  Miii.  Gain 
( 10-80  ml r») 

•  No  KM  ret  on 


•  Monita.ed 
tvitchifif 

•  hull  Le a,  J 
Input 

•  Burnout 
Proof 

•  CW  Sidetone 
(optional) 


Improved  I0ZA  Adjustable  Mute  Circuit 
Hreaks  Any  Xrntr-Kcvr  Between  Dot*.  & 
1 'ashes  Without  Click*.  Improved  Semi- 
conductor Through-Position  Switch 
Swjlchet  Hot  Direct  U  to  Antenna 
for U nil*  {>a*rt6~£Q  Mir».     

l02B,$39,odhiieH)ZAeu  rrvr.mulkg     E1ECTRONIC3   Fd:   CFnte*  9-6412 


Transmit*!  on 

Write  for  Free  Literature 

-i#»l.*»  33  Myrtle  A*em*e 

FIGHTER  Ce*t*r  Gro^e,  N.  I 
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VHF  TWINS 


MODEL  6-150  SIX  METER 
TRANSMITTING  CONVERTER 


Converts  the  20  meter  output  of  your  SSB#  AM  or 
CW  exciter  to  6  meters.  Power  input  to  8117  final; 
175  watts  PIP  on  SSB,  165  watts  CW,  90  watts 
linear  AM.  Resistive  pi -pad  permits  operation  with 
any  10  to  100  watt  output  VFO  or  crystal  controlled 
exciter.  Meter  reads;  PA  grid,  PA  plate,  Relative 
output,  50-70  ohm  input  and  output.  Quiet  forced 
air  cooling.  Modernistic!  recessed  panel  cabinet 
9"x  15"x  IOV2", 

COMPLETE  WITH  BUILT-IN   POWER 

SUPPLY,  TUBES  AND  CRYSTAL . . . .  .  .$299.95* 


MODEL  2-150  TWO  METER 
TRANSMITTING  CONVERTER 


The  MODEL  2-150  converts  the  20  meter  output  of 
your  SSB,  AM  or  CW  exciter  to  2  meters.  Resistive 
pi-pad  permits  operation  with  any  10  to  100  watt 
output  exciter,  either  VFO  or  crystal  controlled. 
Power  input  to  7854  final;  175  watts  PEP  on  SSB, 
165  watts  CW,  90  watts  linear  AM.  Meter  reads  PA 
grid,  PA  plate,  Relative  output,  50-70  ohm  input 
and  output.  Quiet  forced  air  cooling.  Modernistic, 
recessed    panel   grey   cabinet,   9"  x  15"  x  10%". 

COMPLETE  WITH   BUILT-IN  POWER 

SUPPLY,  TUBES  AND  CRYSTAL .$329,95* 

*Slightly  higher  West  of  Rockies 

WRITE  FOR  INFORMATION 


<£?&L  ELECTRONICS  INC 

O"  424  Columbia    (    Lafayette,   Ind. 


An 
Armstrong 


Sweeper 


Sometime  ago  while  experimenting  with 
SSB  crystal  filters  at  480  kc,  it  occurred  to  me 
that  a  manually  swept  Armstrong  oscillator 
with  a  pot  coupled  to  the  tuning  capacitor 
for  'scope  sweep  voltage  would  save  point  by 
point  frequency  measurements  with  a  BC221 
while  adjusting  the  filter  for  minimum  in-band 
ripple.  A  circuit  was  hurriedly  developed, 
and  the  results  were  even  better  than  expected. 
Simple  though  it  may  be,  I'm  sure  anyone 
who  is  working  with  crystal  filters  will  appre- 
ciate its  usefulness.  The  effects  of  tuning  and 
"diddling"  were  immediately  visible  in  the  in- 
band  ripple  and  the  skirts  down  to  about  20 
db  could  be  observed  with  a  few  twists  of  the 
knob. 

With  this  encouraging  experience,  a  sturdier 


ZW404 


SN404 
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INCRIASI 


Parts  Kit  Available 


Al   Donkin   W2EMF 


model  was  constructed.  The  circuit  was  as- 
sembled on  a  small  piece  of  Vector-board, 
with  the  tuning  capacitor  and  batteries  mount- 
ed in  a  5  X  7  X  3"  aluminum  chassis.  An  alu- 
minum bracket  was  bent  to  hold  the  **sweep" 
pot  and  mounted  behind  the  tuning  capacitor, 
spaced  to  accomodate  the  mechanical  shaft 
coupling.  The  Vectorboard  was  also  mounted 
on  the  bracket. 

The  oscillator  circuit  is  simple,  using  a  1 
mh  rfc  for  the  tank  inductor,  The  range  of  the 
circuit  as  shown  is  about  400  kc  to  500  kc,  at 
center  frequency.  The  tuning  capacitor  is  a 
Hammerlund  MC-50-M  with  two  of  the 
rotor  plates  removed,  resulting  in  a  range  of 
approximately  7-25  mmfcL  An  untuned  ampli- 
fier provides  isolation  of  the  oscillator  from  the 
reactance  of  the  load,  I  used  2N404  transistors 
but  most  PNP  if  transistors  will  work. 

In  addition  to  sweeping  crystal  filters,  I  have 
found  this  little  box  handy  as  a  general  pur- 
pose low  frequency  oscillator  and  sweeper  for 
receiver  ffs.  The  persistency  of  most  oscillo- 
scopes produces  a  much  better  display  than 
might  be  expected,  and  it  certainly  beats  the 
point  by  point  method  of  plotting  filter  re- 
sponses, Now  I  only  wish  I  had  a  logarithmic 
amplifier  for  my  scope,  so  I  could  look  40  or 
50  db  down  those  filter  curves.  (If  the  filters 
were  that  good!) 

.  .  .  W2EMF 


RANGE 


AND 


QUALITY 


with  specifically  engineered 


"  Antenn 

MODEL  Q-l  1 


/  A  GIANT  in  CB 

Performance 

BASE   STATION 
only  $3995  net        CUBICAL    QUAD 

Tailor  made  to  increase  range  in  limited  CB 
band.  Touich*  lightweight  components  permit 
use  with  most  TV-type  rotors,  Easily  as- 
sembled on  ground  or  tower. 
SPECS:  Forward  Gain:  8  db :  Front  to  Back, 
up  to  40  db ;  Feed  Type,  52  ohm  coax;  Polar- 
ization, horizontal  or  vertical;  Longest  Ele- 
ment,  9'g":    Boom    Length,    €5   1/2 


< /* 


"AIR  SENTRY" 
CBS-311   ANTENNA 

for   Class   D-27mc 

Communication 
Top  Loaded   Fiberglass   SPECS:    52 
ohm,   60   watts   max,   power.   RG-58 
or  equiv.  SWR  LI  to  1  at  resonant 

frequency, 

$5.25  CB-Net 

Complete  with  either 
mount  shown 

$13.20   CB-Net 

MMM-75   Mount       CG-275  Mount 
for  curved  or  Retractable 

Mat  surfaces.        with  positive  lock. 

$7.95  CB-Net    $7.95   CB-Net 


AIR   SENTRY 
"Shorty* 

Mod*)    CB-1 

$10.95   NET 

Complete  with 
mount   as    shown 


Designed  for  car  in- 
stallation to  cover  all 
23  channels.  Top 
loaded  fiberglass 
complete  with  shock 
Spring*  mount  and 
12*  coax  cable.  Whip. 
18"  —  overall,  23"— 
terminates  in  coax 
plug    PL-259. 


IF  YOUR  DEALER  0O£S  NOT  STOCK  "MASTER  MOBILE 
ORDER  DIRECT  AND  SEND  HIS  NAME 


SEND  FOR  "ANTENNA  BUYER'S  GUIDE 
with  over  200  Antennas.    it's  FREE! 


Parts    Kit   Available 

This  sweep  generator  solves  most  of  your  if  and 
crystal  frequency  problems.  Operates  on  center 
frequency  455  kc. 

Complete  kit  W2EMF-  1    ,$1  K95 


4125    W     JEFFERSON    &LVD 

LOS   ANGELES,   CALIF.   90016 

AREA  213,  731-2251 
TWX-213-737-1315 
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Pete  Crystal  WA60HD 
691    Serenade  Way 
San  Jose    1  1,   Calif, 

Phatos  by  WA6JWJ 


The  Mon-Key 


Parts  kit  available 


With  the  mounting  interest  of  MCW  on  the 
VHF  bands,  my  Dad,  WA6CNL,  has  built 
the  mon -key.  The  mon-key  is  an  audio  oscilla- 
tor for  monitoring,  an  audio  source  for  the 
modulator  and  a  relay  for  keying  the  transmit- 
ter* 

One  of  the  problems  of  MCW  is  having  a 
microphone  right  in  front  of  a  CPO  which  is 
always  a  temptation  for  the  operator  to  talk 


into.  It's  also  distracting  for  the  receiving  end 
to  hear  coughs,  chairs  dragging,  or  dogs  bark- 
ing in  the  background.  We  eliminated  this 
problem  by  feeding  the  output  of  the  mon-key 
into  the  input  of  the  modulator  Another  ad- 
vantage of  the  mon-keg  is  that  you  can  key 
the  audio  and  the  carrier.  This  method  has 
been  used  for  many  years  by  the  military  as  a 
QRN  puncher  and  it  does  just  that.  If  you're 
not  interested  in  A2?  this  oscillator  makes  a 
great  CW  monitor.  It'll  work  on  any  type  of 
keyingand  speeds,  depending  on  the  relay 
used  . 

This  whole  unit  was  built  in  a  5"  X  7"  X  3" 
box.  A  two  inch  speaker  scrounged  out  of  a 
transistor  radio  was  mounted  at  the  top  of  the 
box.  The  relay  we  used  was  a  Potter  Rrom- 
field  KCP11,  but  virtually  any  relay  will  work 
depending  on  the  speed  desired.  The  circuit 
used  is  a  relaxation  oscillator.  The  voltage  for 
it  should  be  regulated   or  the  oscillator  will 


NE-51 


2  -  INS40'* 


4-HOVD.C.       220^ 


SPEAKER 


■° Vfll  TO   TRANSMITTER* — 0 vf|  TO  MICROPHONE 

j  JACK 


SK    TO    I0K    PLATE    RELAY 
S/SMA     4F-S/SIL 
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THE  BARKER  &  WILLIAMSON  MODEL  6100  TRANSMITTER 
IS  SO  FAR  AHEAD  OF  OUR  TIME  IN  DESIGN,  PRINCIPLES 
AND  ENGINEERING,  THAT  WE  CAN  OFFER  A  GUARAN- 
TEED LIST  OF  FEATURES 


•    * 


Barker  &  Williamson  Guarantees  that  NO  other 
Amateur  Transmitter  on  the  Market  today  offers 
ALL  these  features : 

•  Crystal  controlled  synthesizer,  frequency  continuously  vari- 
able *  No  free-running  oscillators  *  Direct  frequency  read-out 
(no  interpolation)  *  Frequency  resetability  approaches  a  fre- 
quency meter  •  Crystal  stability  on  all  frequencies  of  every  band 

*  Sideband  selection  by  crystal  filter  *  MARS  frequency  cover- 
age *  Sideband  and  carrier  suppression  down  50  D6  *  Distor- 
tion products  down  40  DB  •  180  watts  PEP  input  •  SSB,  CW, 
AM  •  Pi-network  loading  control  •  Dual  ALC,  and  many  others 

YOU  CAN  OWN  AND  OPERATE 
TOMORROWS  TRANSMITTER  TODAY! 

for  only  $875.00 


Barker  &  Williamson, 


OCTOBER  \U1 


BRISTOL    PENNSYLVANIA     *      Telephone  215-788-5581 

Sta  your  local  B&W  Distributor  or  write  for  colorful  brochure. 
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INCOMPARABLE  IN 
REGULATOR  DESIGN 


This  new  transistorized  alternator  regu- 
lator is  suited  to  all  types  of  mobile  use. 
Seatronic  regulators  have  no  points  to  car- 
bonize; no  filtering  required;  no  effect  on 
other  electronic  instruments;  constant  volt- 
age output:  reduces  maintenance  and  cali- 
bration considerably. 

The  Seatronic  solid  state  regulator  has 
positive  voltage  regulation  of  ±0.2  volts 
at  any  speed.  Gives  maximum  output  at 
idling  speed.  Nominal  voltage  14.2  volts 
and  may  be  varied  at  no  additional  charge. 
No  adjustments  ever  needed  and  can  be 
mounted  anywhere. 


LIST  PRICE 


AMATEUR    NET 


$ 


25 


.00 


S 


DEALER    INQUIRIES    INVITED 

SEND  FOR  FREE  BROCHURE  TODAY! 


18 


.00 


SEATRQNICS  inc 

Cockeysviile,  Maryland 

"A  LEADING  NAME  IN  QUALITY" 


A    AAa 


shift.  The  tone  from  the  speaker  will  not  sound 
real  crisp  clue  to  the  absence  of  harmonics. 
Although  the  audio  doesn't  sound  too  crisp 
through  the  Speaker,  it  will  sound  real  clear  on 
the  air.  After  everything  is  wired  in,  adjust 
R5  and  R6  for  the  proper  tone  and  audio  level. 
Then  with  the  mon-kev  connected  to  the  rnodu- 
lator,  adjust  R8  until  you  get  100  or  near  100 
per  cent  modulation.  Do  not  adjust  R6  after 
you  adjust  R8  or  you  will  have  to  readjust  R8 
all  over  again. 


We  have  had  great  success  with  the  mon- 
key. We  have  been  able  to  poke  a  hole  through 
severe  QRM  and  still  maintain  intelligent  com- 
munications. The  mo n -key  gives  a  more  CW 
type  of  effect  and  would  be  beneficial  for  the 
tech  or  novice  that  can't  go  on  CW,  due  to  the 
lack  of  receiving  provisions,  but  wants  to  go 
on  CW  to  get  more  practice, 

.  -  .  WA60HD 

Parts   Kit  Available 

Complete    kit    with    power    supply    and    speaker. 

WA60HD-I     .       $19,95 


DOW-KEY   CONNECTORS 


PANEL  MOUNT 

Durable,  si  Iyer 
plated,  precision 
made.    Only  Vb"* 
hole  h  needed, 
no  screws. 

e».  .  .  ,  .  ,70 


DOUBLE  MALE 

Favorite  even/" 
v*Scre.     Precision 

made,  fuzzed 
locking  type 
Stiver  pfated 

ea,   ,  ,95 


DOW-KEY   COMPANY,  Thief  River  Falls, Minn. 


30 


73   MAGAZINE 


MODEL  1000SR  L- 


1KVA  STANDBY  POWER  SYSTEM 


by  TOPAZ 


*w- 


Noise  Signal* 

Batter i e$  trickle 

being  flicked 

charge  under 

up  by  the 

ordinary  power 

power  line 

input  condition 

Put  out  full  newer 

in  emergency 

sCandtiy  mode 

An  all  transistorized  AC  to  AC  power  changer 
which  delivers  CONSTANT,  NOISE  FREE  POWER 
whether  the  mam  power  line  is  ON  or  OFF. 

INPUT:   115/230V,  50  to  500  cps. 

OUTPUT:   117V  RMS  Sine  Wave  ±5%,1  KVA. 


TYPICAL  OPERATION 

AC  Powsr  Line 

1 15V,  Sfl-500  cps  DC  Isolated  from  DC  to  AC  Inverter 

Variable  Wave       AC  to  DC  Power  Power  Line  and  Changes  DC 

Shape  and  Supply  with  Topaz  Free  from  Common  Voltage  to 

Frequency  Ultra  Isolation  MqOc  Norse  Square  Wave  AC 


frequency 
Controlled 
Square  Wave 


Voltage  Controller 
and  Filtering 
Circuitry 


Sine  Wave 

Output  of  Steady, 
Uninterrupted 
1  KVA  Power  at 
117  volts,  GO  cps 
±.03  cps 


RESULTS 
Clear  Television 
pictures  without 
jitter  or  tearing 


► 


h   COMPUTE^ 


Free  from 
Transients* 
Harmonic 
Distortion  and 
Common  Mode 
Noise  Signals 


Accurate,  reliable 
data  from 
computations 
which  are  not 
degraded  by  noise 
ir  power  failures 


TOPAZ  INCORPORATED  ■  3802  HOUSTON  STREET  ■  SAN  DIEGO,  CALIF.  92110  ■  PHONE:  (714)  2974815 


New 
Products 


Halo   Xformer 


Hi-Far  now  has  a  new  matching  transformer 
for  the  Saturn  6  antenna.  It  improves  the 
band-width,  simplifies  the  feeding  system, 
lowers  the  SWR  and  costs  $4,95* 

Crystal   Catalog 

Texas    Crystals,    1000    Crystal    Drive,    Fort 

/  *  J- 


Myers,  Florida  have  a  new  12  page  crystal 
directory  for  Citizens  Band  crystals.  You  can 
find  what  crystal  to  use  for  any  channel  for 
any  make  equipment,  transmitting  and  re- 
ceiving. 


Galaxy    III 


WRL  has  changed  their  name  to  Galaxy 
Electronics  and  their  newest  product  is  the 
Galaxy  III,  successor  to  the  Galaxy  300,  a 
300  watt  (PEP)/SSB/CW  transceiver  for  80, 
40  and  20  meters.  The  hybrid  transistorized 
circuit  permits  the  small  size  of6vl0MxllJ* 
which  is  fine  for  both  home  and  mobile  use 
and  a  weight  of  only  14  pounds.  It  has  a  full 
500  kc  coverage  on  all  three  bands,  upper  or 
lower  sideband.  Price  is  only  $349.95.  Avail- 
able accessories  are  ac  and  dc  supplies,  remote 
VFO,  speaker  console  and  a  DeLuxe  Accessory 
Console  complete  with  24  hour  clock,  speaker, 
SWR  bridge  and  hybrid  phone  patch.  Write 
Galaxy  Electronics,  10  South  34th  Street,  Coun- 
cil Bluffs,  Iowa  for  more  info. 
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New  Products 


R 


AKTEHNAS 
SYSTEMS 


Telrex's 

New  Catalog 


ROIATIDN 

SYSTJIfi 


:s ' 


Telrex  has  one  of  the  most  complete  selec- 
tions of  beams  going  ,  .  .  well  constructed, 
reasonably  priced.  You  should  have  their  cata- 
log at  hand.  Drop  note  to  Telrex,  Asbury  Park, 


ti_ 


6  and    2 


Meter  VFO 


Lafayette  Radio  Electronics  Corporation. 
Ill  Jericho  Turnpike,  Syosset,  L.  L,  N.  Y, 
announces  a  new  self-powered  Variable  Fre- 
quency Oscillator  for  the  6  and  2  Meter 
Amateur    Bands.    Model    HE-89.    Price    29.95 

A  high  quality  variable  Frequency  oscillator 
designed  to  operate  with  modern  transmitters 
using  crystal  ocsillators  in  the  8-9  MC  region. 
High  electrical  stability  is  achieved  by  a  series- 
regulator  tube  protects  unit  from  line  voltage 
variations*   Illuminated  plexiglass   dial  is  cali- 


brated from  50-54  MC  <6M)  and  144-148 
MC  (2M).  Output  voltage  is  10-20  V  rms. 
Tubes  6BA6,  OB2  plus  low  heart  half -wave 
silicon  rectifier.  Complete  24"  low  loss  coaxial 
cable.  Operates  on  117  volts  50  60  cycles  AC. 
Dimensions,  6J4W  x  4JaH  x  4"  deep. 

Miniature  Antennas 
Mini-Products  has  a  new  catalog  available 
which  gives  data  on  13  different  miniature 
antennas.  These  are  designed  for  restricted 
area  and  mobile  applications.  Mobile  antennas 
are  available  for  6  &  10,  6  &  15,  6  &  20,  etc. 
The  most  ambitious  model  is  a  two  element 
beam  with  elements  only  11  feet  long  that  will 
work  on  6-10-15-20  meters.  The  catalog  in- 
cludes an  engineering  report  on  the  principle 
used  and  gives  full  info  on  all  models.  Mini- 
Products,  1001  West  18th  Street,  Erie,  Penn- 
sylvania. 


EZ-Etch 


One  of  the  best  ideas  we've  seen  vet  for 

•r 

printed  circuits.  Frankly  you  have  lost  your 
spirit  of  adventure  if  you  don't  send  for  one  of 
these  kits.  EZ  lias  taken  the  misery  out  of  cir- 
cuit boards  by  coming  up  with  a  scheme 
which  eliminates  die  drawing  and  photog- 
raphy. Write  Ami-Tron  Associates,  12033 
Otsego  Street,  North  Hollywood,  California. 
Kit  is  only  $5.95! 
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KILOWATTS 


(AN 


This  is  a  complete  general  purpose 
transmitter   providing   SSB,    ISB,    AM, 
compatible  AM,  CW,  FSK  and  FAX  modes 
of  operation.  Accuracy  and  resetability  is  1  part  in  108 
per  day  with  tuning  in  100  cps  steps  from  2-28  mcs. 

Conservative  ratings  provide  reserve  power  for 
maintaining  peak  power  under  conditions  of  complex 
waveform  transmission,  such  as  64  tone  voice  fre- 
quency modulation,  while  adhering  to  signal  to  dis- 
tortion ratio  of  at  least  35  db.  The  final  amplifier  in 
the  GPT-200K  is  air  cooled.  This  transmitter  is  capa- 
ble of  20  kc  bandpass  at  the  3  db  points. 


o^sm^ 


^MuNVG*' 


For  complete  detailed  specifications, 
request  TB  1014A. 


THE    TECHNICAL    MATERIEL    CORPORATION 

MAMARONECK.    NEW  YORK 

and  Subiidiartei 

OTTAWA,  CANADA      •      ALEXANDRIA.  VIRGINIA      •      GARLAND,  TEXAS      •      LA  MESA,   CALIFORNIA 
SAN   LUIS  OBISPO,  CALIFORNIA     •     LUZERN,  SWITZERLAND  •      POMPANO  BEACH,   FLORIDA 


An  IF  Spotter 


Howard    Burgess  W5WGF 
1801    Dorothy  St.    N.E, 
Albuquerque,  NL  M. 


If  you  have  ever  tried  to  find  the  if  fre- 
quencies of  unfamiliar  and  inoperative  pieces 
of  surplus  gear  with  no  schematic,  it  is  a  waste 
of  time  to  tell  you  how  rough  it  can  be.  Even 
a  single  if  transformer  from  the  junk  box  can 
be  a  problem  if  it  has  no  part  number  or 
identification. 

Of  course  in  some  cases  a  grid  dip  meter 
can  be  used  to  find  the  operating  frequency. 
However,  few  grid  dippers  cover  the  important 
//  frequencies  below  2  inc.  To  complicate 
things j  if  a  dipper  is  used  on  a  shielded  trans- 
former above  2  mc,  the  resonant  frequency  of 
the  transformer  may  be  shifted  if  the  shield  is 
removed. 

If  these  problems  sound  familiar  to  you,  we 
would  like  to  suggest  a  little  gadget  that  can 
help  solve  them.  With  just  two  resistors,  two 
capacitors,  and  a  tube,  don  t  expect  it  to  give 
a  digital  read-out  to  all  your  questions,  but  it 
can  put  you  in  the  ball  park. 


■ 


. 


The  if  spotter.  The  switch  for  changing  the 
coupling  capacitor  is  at  the  upper  left 
marked  "HI"  and  "LO/'  The  posts  on  the 
end  are  XI   and  X2, 


The  principle  of  operation  is  as  simple  as  the 
construction.  The  tuned  circuit  in  question  is 
merely  made  to  oscillate  at  its  resonate  fre- 
quency. The  frequency  can  then  be  determined 
by  tuning  in  its  radiated  signal  on  the  ham 
receiver.  To  set  the  unknown  coil  into  oscilla- 
tion requires  the  use  of  a  simple  "two  terminal" 
oscillator.  Such  an  oscillator  is  shown  in  the 
schematic  of  Fig.  L  When  any  tuned  circuit  is 
connected  to  the  two  points  marked  X?  the  cir- 
cuit will  oscillate  at  its  resonant  frequency. 

In  this  oscillator  the  twin  triode  is  a  tube 
such  as  the  12AT7.  The  section  V2  furnishes 
the  necessary  feedback  and  eliminates  the 
need  for  extra  coils  or  feedback  connections. 

The  construction  is  simple.  The  unit  could 
have  been  built  in  a  larger  case  with  its  own 
power  supply  and  would  have  become  a  nice 
piece  of  bench  equipment.  However,  due  to  the 
few  parts  required  and  the  small  amount  of 
plate  power  used  (3  mils  at  90  volts)  it  was 
built  as  an  overgrown  probe.  The  power  is 
robbed  from  another  piece  of  test  equipment 
or  the  receiver. 

As  a  probe  it  can  be  used  on  the  work  bench 
to  test  individual  coils  and  transformers  or  it 
can  be  held  in  contact  with  the  various  trans- 
formers in  a  receiver. 

There  is  only  one  point  of  caution  that 
should  be  observed  in  construction.  The  lead 
from  the  grid  contact  of  VI  to  the  XI  post 
should  be  kept  as  short  and  direct  as  possible 
with  the  least  capacity  to  ground.  This  lead 
becames  part  of  the  oscillating  tuned  circuit 
and  limits  the  upper  frequency  to  which  the 
unit  will  operate. 

The  coupling  capacitor  from  the  grid  of  VI 
to  the  plate  of  V2  furnishes  the  feedback  re- 
quired to  maintain  oscillation,  To  reduce  the 
loading   on   the  tuned   circuit,   this   capacitor 
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should  be  held  to  the  smallest  value  that  will 
sustain  oscillation,  Because  of  the  wide  range 
over  which  this  instrument  operates,  a  switch 
is  provided  to  change  values.  With  the  capaci- 
tors shown,  operation  is  possible  from  about 
60  mc  down  to  well  below  50  kc,  The  larger 
value  is  used  at  the  lower  frequencies  and  is 
switched  in  only  when  required.  With  coils 
of  medium  Q  the  switching  point  is  around 
3  to  5  ma 

The  connectors  XI  and  X2  can  be  almost 
any  kind  of  posts.  The  ones  shown  on  the  unit 
here  are  banana  plugs.  These  can  be  used  as 
test  points,  or  alligator  clips  can  be  slid  over 
them  for  use  in  clipping  to  coil  leads, 

The  meter  shown  is  a  three  mil  meter  and  is 
used  to  read  the  total  plate  current  of  both 
halves  of  the  tube.  This  will  indicate  when  the 
circuit  is  oscillating.  When  the  tester  is  not 
oscillating  the  meter  will  indicate  a  current  of 
about  1  mil  (with  90  plate  volts),  Under  oscil- 
lating conditions  the  meter  will  rise  to  as  much 
as  3  mils  with  a  high  Q  coil  The  actual  amount 
of  current  is  not  so  important  as  the  fact  that 
the  upward  shift  indicates  that  the  coil  is  not 
open  and  is  oscillating.  A  5  or  10  mil  meter  will 
serve  the  purpose  just  as  well. 

As  the  pictures  show,  this  unit  was  built  in 
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X 
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10  mmf 
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FIGURE       I 
Circuit  diagram  of   the   if  spotter 

,01    Ceramic   capacitor 

50   pf  Mica  capacitor 

10   pf  Ceramic 

68    K    Vz    watt  carbon    resistor 

22    K    Vz    watt  carbon    resistor 

Miiliammeter  in   range  of  3   to    10  ma 

Slide     action      Double      Pole-Single      Throw 

switch     (SI  ) 
2    Banana   plugs    (xl    and  x2) 
12AT7    tube 
Minibox     (size    depends    on    type    of    meter 

used) 
9    pin   miniature   tube   socket 


10  METER  BEAM 

One  Inch  Elements  for  Low  Q 

and  Wider  Frequency  Range 

12  Foot  Boom  for  Wide  Spacing 

Dipole  Driven  Element,  52 

Ohm  Feed 

Forward  DB  Gain  9*2 

Front-To-Back  28  DB 

All  Tempered  Aluminum — Driven 

Element  Assembled. 

Shpg.  wt.  20  lbs. 


METER  BEAM 

Gamma  Match  for  52  Ohm  Feed 
Resonate  Frequency  50.4  Meg, 
Forward  Gain  11.2  DB 
Front-To-Back  Ratio  25  DB 
Boom  Length:  15  Ft., 
li/4  Inch  Dia. 

1"  Dia.  Elements  for  Low  "Q", 
Wide  Range 

Tempered  Preassembled  Alu- 
minum Elements,  Easy  Installa- 
tion. Shpg.  wt.  20  lbs. 


MONEY  BACK  GUARANTEE 


SEND  CASH  OR  MONEY  ORDER  TOr — - 

SUPER  "Q"  PRODUCTS 

3363  Verner,  Kent  Ohio 

Lt  10    Meter    Beam    @    $29,95  Shpd,    Exp.    CoNeet    Only 

6    Meter   Beam    @    $27.95  Ohio   Res,   Add   3%    Tax 

NAME 


ADDRESS 


CITY 


ZONE 


STATE 
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Checking  a  ten  meter  tank  circuit 


y,-    -vLiH-'-^AAJ 


Checking  an  if  transformer 


Inside  view  showing  extreme  simplicity  of 
the  "Spotter,"  The  tube  is  mounted  at  an 
angle  to  keep  the  grid  lead  to  the  "un- 
known" as  short  as  possible. 


Close     up    of     tube     socket    showing     parts 
placement. 


a  small  5"  x  3"  x  2"  box.  The  unit  will  work  just 
as  well  if  it  is  built  on  a  small  piece  of  peg 
board  with  a  couple  of  leads  run  out  to  the 
multimeter.  This  is  for  the  man  in  a  hurry. 

When  the  unit  is  finished,  apply  power  with 
the  "X"  points  open  (no  coil  across  them).  Be- 
cause of  the  open  grid  of  VI,  the  meter  will 
drift  about.  After  the  tube  has  had  time  to 
warm  up,  short  the  X  posts  with  a  heavy  piece 
of  bus  or  copper*  The  meter  will  now  come  to 
rest  somewhere  around  1  mil.  This  is  the  "no 
oscillation"  current  and  should  be  kept  in  mind 
as  a  reference  point  for  future  use,  Now  re- 
move the  short  and  connect  almost  any  kind  of 
an  LC  circuit  across  the  posts*  The  meter  read- 
ing  will  now  rise  from  the  "no  oscillation" 
value  indicating  that  the  coil  is  oscillating.  Do 
not  use  the  large  coupling  capacitor  unless 
the  circuit  refuses  to  oscillate  with  the  smaller 
value. 

To  check  a  single  if  transformer,  all  that 
is  necessary  is  to  hook  one  of  the  tuned  coils 
to  the  input  terminals  of  the  tester.  Be  sure 
that  the  coil  used  is  not  tuned-  Some  trans- 
formers have  a  number  of  terminals  which  may 
not  go  directly  to  the  tuned  circuit  inside.  To 
obtain  oscillation  there  must  be  both  a  dc  and 
an  rf  path  between  the  two  posts. 

If  the  transformer  is  one  whose  frequency 
falls  in  the  range  below  the  broadcast  band  it 
is  quite  convenient  to  have  one  of  the  surplus 
receivers  that  covers  the  range  down  to  200  kc« 
However  the  check  can  still  be  made  with  a 
regular  broadcast  receiver.  All  that  is  neces- 
sary is  to  find  the  harmonics  of  the  tester  as 
they  fall  in  the  broadcast  band.  They  will  be 
separated  by  a  value  equal  to  the  frequency  of 
the  coil  being  tested.  As  an  example,  if  a 
signal  is  spotted  at  900  ke  and  the  next  one 
higher  is  found  at  135  kc,  it  is  a  pretty  good 
bet  that  the  transformer  is  operating  on  450  kc 
{ 1350  -  900  =  450) . 

To  find  the  operating  frequency  of  an  if 
stage  it  is  not  necessary  to  have  the  amplifier 
in  operating  condition  or  the  tubes  hot*  Just 
connect  the  two  contacts  across  the  primary  or 
secondary  of  the  transformer  in  question  and 
watch  for  signs  of  oscillation  on  the  meter, 
Some  transformers  have  a  portion  of  the  bias 
system  inside  of  the  can.  This  can  usually  be 
overcome  by  connecting  the  tester  from  grid 
to  ground  of  the  tube  in  the  stage  being  tested. 

In  addition  to  checking  transformers  it  can 
also  be  useful  in  testing  the  range  over  which 
a  transmitter  tank  will  tune,  Just  make  sure 
that  the  high  voltage  is  turned  off  and  connect 
the  probe  across  the  tank  to  be  tested.  Now 
you  can  tune  the  tank   and  follow  its   entire 
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usable  range  with  the  receiver.  If  the  tank 
being  checked  happens  to  be  the  final,  the 
meter  on  the  probe  will  indicate  when  the 
antenna  is  brought  into  resonance. 

This  little  tester  was  built  to  do  just  one 
thing— sort  out  some  old  ifs  in  the  junk  box. 


After  we  tried  it  we  found  that  it  would  do  a 
lot  of  useful  chores  around  the  ham  shack. 
With  proper  care  and  feeding,  it  can  probably 
learn  to  do  tricks  that  we  haven't  even  thought 

of. 

W5WGF 


*  *  * 


Jim    Kyle    K5JKX 
1236   N.E.   44th  St. 
Oklahoma   City,   Okia 


The  Case  of  the  Naughty  Pi-Net 


(Why  it  misbehaves) 


One  of  the  most  popular  final-amplifier  tank 
circuits  around  these  days,  at  all  power  levels, 
is  the  "pi-net";  in  the  nearly  30  years  since  it 
was  first  introduced  to  hamdom,  it  has  put  al- 
most all  other  circuits  out  of  the  running.  One 
of  the  main  reasons  for  this  is  its  reputed 
ability  to  "match  anything,"  and  within  limits 
it  fulfills  this  promise  to  an  amazing  degree. 

But  from  time  to  time  one  turns  naughty, 
and  refuses  to  behave  as  billed.  Instead  of 
following  the  book,  which  says  that  with  the 
output  capacitor  (C2  in  Fig,  1)  set  for  maxi- 
mum the  loading  should  be  lightest,  increasing 
as  the  capacitance  of  C2  decreases,  the  naughty 
pi-net  either  refuses  to  dip  at  all,  or  does  so 
at  much  too  high  a  plate-current  level. 

In  his  excellent  roundup  of  pi-net  design 
data  (February,  1962,  73— and  required  read- 
ing for  this  course)  W6JAT  had  this  to  say 
about  such  a  naughty  pi-net;  "The  trouble  is 
probably  that  the  Q  is  too  low.  It  may  be  cor- 
rected  by  taking  off  a  turn  or  two  of  coil  and 
increasing  the  input  condenser/* 

But  this  isn't  always  the  trouble;  as  often  as 
not— particularly  in  the  case  of  commercially- 
built  rigs  which  misbehave— the  trouble  isn't 
in  the  pi-net  at  all  Ifs  in  the  antenna!  With 
a  brief  bypass  into  some  supposedly  exotic 
areas  of  antenna  measurement  let's  see  how  it 
works: 

Before  getting  to  the  antenna  itself,  let's 
take  a  fast  glance  at  the  pi-net  and  how  it 
works,  The  handy  little  circuit  is  actually  an 
impedance-transforming   device,   which  makes 


the  (hopefully)  50  ohm  impedance  of  your 
coax  look  like  a  high  impedance  to  the  final- 
amplifier  tube.  When  the  impedance  trans- 
formation is  what  you  want  it  to  be,  the  plate 
current  is  automatically  what  you  want  also. 
This  is  why  most  of  us  never  meet  up  with 
the  impedance  idea  at  all— the  plate  current  or 
"loading  level"  takes  care  of  it  for  us. 

But  for  the  impedance  transformation  to 
take  place  properly,  the  pi-net  must  be  termi- 
nated by  pure  resistance  on  each  end.  No  re- 
actance at  all  is  permissible.  In  practice,  any 
reactance  which  does  show  up  is  tuned  out  by 
adjustment  of  CI  and  C2,  For  instance,  if  your 
feedline  happens  to  look  like  50  ohms  re- 
sistance together  with  a  capacative  component 
equal  to  10  mmfd  at  operating  frequency,  you 
just  set  the  loading  capacitor  (C2)  to  10  mmfd 
less  than  you  normally  would.  The  10  mmfd 
contributed  by  the  line  makes  up  the  differ- 
ence. Again,  it  happens  automatically  when  you 
adjust  controls  for  proper  dip  and  plate  cur- 
rent. 

That  last  paragraph  is  important,  because  it 
contains  the  full  key  to  why  some  pi-nets  turn 
naughty.  When  you  have  the  idea  down  pat, 
proceed  into  the  mud  of  antenna  measure- 
ments. 

Most  of  us  have  made  the  acquaintance  of 
SWR  before,  but  maybe  not  all  of  us  have 
seen  "Smith  charts,"  These  charts  are  rather 
complicated-looking  graphs  used  by  antenna 
engineers  to  simplify  some  of  their  measure- 
ment techniques,   and  Fig,   2   is   a  part  of   a 
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*NT 


FIGURE        I 


Basic  pi-net  circuit,  identifying  parts  desig- 
nations used  in  examples  throughout  text. 
For  data  on  pi-net  design,  see  W6JAT  ar- 
ticle, February,  1962,  issue  of  73,  or  stand- 
ard radio  handbooks. 


1/2 

FIGURE      Z 

Portion  of  Smith  Chart  showing  resistive 
and  reactive  components  of  coax  impedance 
at  transmitter  end  of  line,  for  all  possible 
line  lengths.  Figures  at  edges  of  graph 
represent  wavelengths  of  line;  all  even  wave- 
lengths may  be  ignored  since  impedance 
repeats  itself  every  full  wavelength  and  thus 
oniy  fractions  of  the  last  wavelength  are 
important.  See  text  for  details  of  remainder 
of  chart  and  how  to  read  it. 

Smith  chart  drawn  for  SWR  values  of  L2,  1.5 , 
and  2.0.  AH  these  SWR  readings  are  within 
the  limits  usually  considered  acceptable  for 
ham  work. 

Here's  what  this  Smith  chart  shows;  The 
concentric  circles  represent  all  the  possible 
values  of  impedance  which  the  coax  can  pre- 
sent to  the  transmitter  regardless  of  its  length. 
The  scale  labelled  "resistance  component" 
shows  the  resistance  presented  by  the  coax 
(after  you  multiply  by  50,  which  is  the  re- 
sistance for  an  SWR  of  1.0).  The  other  scales 
composed  of  arcs  coming  in  from  the  sides 
shows  the  reactive  components  of  the  coax 
input  impedance;  those  to  the  right  of  the  re- 
sistance scale  are  capacative  reactance  while 
those    to    the    left    are    inductive;    again,    the 
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Reactance  of  C2  in  ohms  required  to  match 
various  antenna  resistance  values  between 
20  and  100  ohms;  antenna  is  assumed  to  be 
pure   resistance. 

values  on  the  chart  must  be  multiplied  by  50 
to  come  up  with  the  true  applicable  values 
in  this  case. 

To  make  it  simpler,  here's  an  example.   If 

the  SWR  is  2,  the  coax  can  ]ook  like  25  ohms 

(0.5   times   50)    pure  resistance   at   a   voltage 

null,  or  like   100   ohms    (2.0  times   50)    at  a 

voltage  peak.  In  between,  it  can  be  40  ohms 

resistance  plus  30  ohms  capaeative  reactance 

(read  at  the  intersection  of  the  horizontal  line 

and  the  2,0  SWR  circle)  or  40  ohms  resistance 

plus  30  ohms  inductive  reactance.  It  can  also 

be  30  ohms  resistive  plus  15  ohms  capaeative 

(at  the  point  marked  X),  or  anything  else  on 

the  2.0  SWR  circle. 

One  complete  trip  around  the  circle  repre- 
sents one  full  wavelength  of  coax  between 
transmitter  and  antenna.  If  the  antenna  is 
taken  to  be  the  starting  point,  and  we  start  at 
the  top  (the  25  ohm  point  on  the  2.0  SWR 
circle)  then  the  intersection  of  the  circle  and 
the  right-hand  horizontal  line  will  mark  31 
wavelength,  the  intersection  with  the  lower 
vertical  line  will  mark  Ja  wavelength,  and  that 
with  the  left-hand  horizontal  line  will  mark  % 
wavelength-  As  we  keep  on  going,  we  find  that 
the  values  are  the  same  at  Ji  and  Di  wave- 
length, etc, 

All  of  which  may  seem  as  clear  as  the  in- 
side of  a  strawberry  pie  but  not  very  relevant 
to  the  case  of  the  naughty  pi-net.  However, 
things   are  about  to  begin  falling   into  place. 

Let's  go  back  to  the  pi-net  itself  and  find 
out  what  happens  to  the  adjustments   of  C2 


as  the  antenna  resistance  varies:  well  ignore 
all  other  adjustments  for  now,  and  we  won't 
think  about  tuning  out  any  reactance  either. 

Fig.  3  shows  the  results  of  some  rather 
lengthy  calculations  which  we  won't  go  into 
here  in  detail;  the  procedure  for  obtaining 
these  values  is  spelled  out  step-by-step  in  the 
1957  ARRL  handbook  but  has  been  omitted 
in  later  editions;  W6JATs  article  also  gives 
the  equation  for  this  calculation. 

The  values  shown  in  Fig.  3  were  calculated 
for  a  single  6146  operating  with  600  volts  on 
the  plate  and  120  ma  plate  current,  which  is 
equal  to  a  2500  ohm  load  impedance.  They'll 
hold  true  for  any  tube  and  set  of  operating 
conditions  which  amounts  to  a  2500  ohm  load 
impedance,  as  well— but  the  important  thing 
here  is  not  the  exact  figures,  but  what  happens 
to  them  as  the  antenna  resistance  changes. 

For  instance,  with  an  antenna  resistance  of 
50  ohms  (design  value)  the  reactance  of  C2 
should  be  26*5  ohms.  This  comes  out  to  be 
860  mmfd  at  7  mc.  When  antenna  resistance 
drops  to  25  ohms,  C2*s  required  reactance 
drops  to  22.2  ohms,  or  1040  mmfd  at  7  mc. 
With  antenna  resistance  of  100  ohms,  C2 
must  show  35,3  ohms,  which  is  642  mmfd  at 
7  mc.  All  of  these  values  are  within  the  range 
of  a  3-section  365  mmfd  RC  capacitor,  the 
kind  so  widely  used  for  loading  control,  but 
the  1040  mmfd  requirement  means  that  the 
loading  will  be  nearly  at  zero  when  proper 
loading  is  actually  achievedl 

Now  let's  go  back  to  the  Smith  chart  in 
Fig.  2  and  see  what  the  coax  looks  like  when 
there's  some  SWR  on  the  line.  If  we  tried 
to  make  a  table  showing  every  possible  length 
of  coax  we  would  run  out  of  space  in  a  hurry, 
so  well  show  only  the  quarter-wavelength - 
aparts  points.  And  since  all  the  even  wave- 
lengths can  be  subtracted  without  changing 
things,  this  means  we  need  only  show  the  0, 
%  M,  and  %  wavelength  positions  along  the 
line.  The  table  appears  in  Fig.  4. 

In  Fig.  4?  the  first  figure  in  each  of  the  im- 
pedance entries  is  pure  resistance,  while  the 
second  is  reactance  (which  must  be  tuned  out 
by  our  pi-net),  Following  the  normal  conven- 
tion, capaeative  reactance  is  shown  as  nega- 


LINE  LENGTH 

0 

1/4 

1/2 

3/4 

LINE  LENGTH 

0 

1/4 

1/2 

3/4 

SWR  Value 

SWR  Value 

1.0 

150^0 

50+  0 

50+  0 

50+  0 

L0 

-26.5 

-26.5 

»26.5 

-26.5 

1.2 

60-  0 

49+  9 

41+  0 

48-  9 

1-2 

-28.4 

-35.2 

-24,  8 

-17,2 

1,  5 

7  5"*~  0 

42+19 

33+  0 

42-19 

1.5 

-31.1 

-44.  0 

-23.7 

-  6.  0 

2.0 

100-  0 

40+30 

25+  0 

40-30 

2.0 

-35.3 

-54.7 

-*£*&*  .     ii. 

+  5.3 

FIGURE  4.    Input  impedance  of  coax  as  function  of  line 
length  and  SWK  on  feedline.    See  test  for  details. 


FIGURE  5,  Reactance  in  ohms  of  C2  for  example  cited 
in  text  with  variations  in  SWR  and  in  length  of  feedline: 
reactive  component  of  coax  input  impedance  is  ignored. 
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tive  while  inductive  becomes  positive. 

You  can  see  that  with  an  SWR  of  LO,  the 
impedance  looking  into  the  coax  is  50  ±  0 
regardless  of  line  length.  You  knew  this  any- 
way* 

But  with  an  SWR  of  just  1,2,  the  imped- 
ance varies  from  60  ±  0  at  the  0-wavelength 
position  through  48  —  9  at  li  wavelength  back 
to  41M  ±  0  at  J4  wevelength,  then  through 
48  +  9  at  the  35- wavelength  point  before  re- 
turning to  60  ±  0. 

This,  of  course,  means  that  now  our  pi-net 
has  to  cancel  out  the  reactance  as  well  as 
matching  the  resistances.  To  find  out  where 
C2  should  be  set  to  accomplish  this,  let's  sub- 
tract the  reactance  values  in  Fig.  4  from  those 
given  in  Fig,  3  for  the  corresponding  resistance 
values*  Reactance  values  in  Fig.  3  are  all 
negative  numbers,  by  the  way.  The  result  of  all 
this  arithmetic  appears  in  Fig.  5,  which  gives 
the  capacative  reactance  required  in  C2  to 
match  the  line  at  the  various  line  lengths  and 
SWR  values  we've  been  talking  about. 

All  looks  pretty  cozy  in  Fig.  5,  with  one  ex- 
ception. Remember  that  negative  reactance 
values  are  capacative,  while  positive  values 
are  inductive.  Now  look  again  at  the  reactance 
of  C2  for  a  ^-wavelength  line  with  2.0  SWR. 
How  are  we  ever  going  to  make  C2  look  like 
5.3  ohms  of  inductance??? 


LINE  LENGTH 

0 

1/4 

1/2 

3/4 

SWR  Value 

1.0 

860 

860 

860 

860 

1.2 

800 

645 

915 

1320 

1.5 

730 

516 

958 

3790 

2.0 

642 

415 

1040 

*** 

FIGURE  6*    Value  of  C2  in  micromicrofarads 
at  7  megacycles  for  example  in  text;  ***  notes 
that  no  value  of  capacitance  will  satisfy  the  re- 
quix^ements— 0.1225  microhenries  of  inductance 
are  necessary  in  this  case. 

The  answer,  of  course,  is  that  we  can't.  The 
pi- net  is  being  naughty.  But  as  you  have  seen 
it's  not  the  pi-net's  fault  at  all. 

And  we're  not  through  yet.  Let's  move  on 
to  Fig,  6,  which  presents  the  same  thing  as 
Fig.  5  except  that  now  instead  of  ohms  of  re- 
actance were  talking  in  terms  of  mmfd  of 
capacitance,  figured  at  7  mc. 

With  a  1-to-l  SWR,  all  is  well,  and  the  pi- 
net  will  behave  as  billed.  Ignoring  the  X-wave- 
length  point,  the  pi- net  w'll  still  load  more  or 
less  with  higher  values  of  SWR,  but  the  load- 
ing controls  will  be  far  from  the  book-stated 
positions.  At  lA  wavelength  with  2.0  SWR, 
particularly,  proper  loading  will  happen  at 
nearly  full  capacitance  of  C2, 
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LINE 
SWR 

1.0 

1  2 

1.5 
2.0 


0 

79 
73 
67 
59 


1/4         1/2 


79 
59 

47 
38 


79 
84 
88 


3/4 

79 

U) 
(2) 

(3) 


Notes:    (1)  Maximum  C  not  enough 

(2)  Max  C  not  near  enough 

(3)  Impossible  with  Cap. 

FIGURE  7,    Setting  of  loading  control 
in  percentage  of  rotation,  for  example 
discussed  in  text.    Note  wide  deviations. 

To  drive  it  home  still  more,  move  on  to 
Fig.  7  {the  last  of  our  little  charts).  This 
shows  approximate  percentage  of  rotation  of 
the  loading  capacitor,  with  100  percent  equal 
to  maximum  capacitance.  It's  figured  for  our 
2500  ohm  pi-net,  the  same  as  everything  else 
weVe  talked  about,  and  for  7  mc  operation 
using  a  3-gang  BC  variable  for  C2, 

Now  we  find  that  if  the  coax  happens  to  be 
%  wavelength  long,  the  pi-net  won't  behave 
with  any  appreciable  SWR  at  all.  Even  a 
"tiny*  1.2  SWR  value  will  put  the  setting  of 
C2  out  of  range  of  the  variable. 

And  as  we've  said  all  the  way  through,  it's 
not  the  fault  of  the  pi-net,  The  trouble  is  in 
the  antenna  and  the  SWR. 


So  what  can  we  do?  At  lower  frequencies 
particularly  it's  almost  impossible  to  keep  SWR 
down  to  1-to-l  over  an  entire  band.  In  addition, 
the  SWR  may  not  be  causing  any  other  troubles 

at  all. 

One  of  the  quickest  ways  to  du  something 
about  it  is  to  prune  the  line.  This  sounds  hor- 
ribly old-fashioned  in  view  of  all  that's  been 
published  in  the  past  few  years  to  the  effect 
that  line  pruning  will  not  change  SWR.  it 
won't  change  the  SWR,  true,  but  it  will  change 
what  the  SWR  does,  most  drastically, 

Look  back  at  Fig.  7  to  see  just  how  much  dif- 
ference a  half -wave  of  line  length  can  make. 
With  SWR  of  2.0,  it's  impossible  to  load  the 
pi-net  at  a  line  length  of  %  wave;  the  same  an- 
tenna loads  more  easily  than  with  a  1,0  SWR 
at  a  line  length  of  lA  wave! 

If  your  coax  is  too  short  to  prune,  get  an 
extra  half- wavelength  and  add  it  in;  this  will 
have  the  same  effect. 

If  you  want  to  be  more  scientific  about  it 
all  you  can  add  an  antenna  tuner  between  the 
transmitter  and  the  feedline  to  make  the  SWR 
seen  by  your  pi-net  exactly  1.0.  This  will  not 
only  bring  the  loading  control  back  to  instruc- 
tion-book settings  but  will  guarantee  you  addi- 
tional reduction  of  harmonics,  always  a  good 
thing. 

But  either  way,  don't  always  blame  the  pi- 
net,  Even  if  it  appears  at  first  glance  to  be 
naughty,  frenquently  it's  not  the  culprit. 

Case  dismissed.  .  ,  ,  K5JKX 


60  Watts  on  75 


Don   Mathon   VE1  IC 

Box  516 

Middleton,    NL    S.,    Canada 


For  a  long  time  I  had  planned  building  a 
transmitter  which  would  include  as  many 
modem  features  as  possible  and  which  would 
have  an  appearance  comparable  to  that  of 
eommerical  equipment. 

The  first  step  in  obtaining  a  commercial  ap- 
pearance was  to  choose  a  modem  streamlined 
cabinet  for  the  finished  product.  Searching 
through  my  catalogues,  I  discovered  the  Bud 
"Shadow  Cabinet"  line  which  seemed  to  fill 
the  bill  very  nicely,  so,  number  SB214D  was 
ordered  along  with  a  chassis  number  AC 424 


to  match. 

Now  that  the  cabinet  and  chassis  had  been 
decided  upon,  the  circuit  and  accompanying 
features  had  to  be  designed.  The  idea  of 
commercial  quality  was  kept  in  mind  through- 
this  design  phase  and  for  the  sake  of  com- 
pactness and  modern  functional  features,  the 
modulator  and  power  supply,  both  transis- 
torized, were  built-in.  The  schematic  diagram 
seen  in  figure  two  is  the  result  of  much  head 
scratching,  slide  rule  heating  and  paper  wast- 
ing. 
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Circuit   Description 

A  few  words  of  wisdom,  explaining  the  theo- 
retical operation  of  the  transmitter,  is  a  must 
in  any  article,  so,  here  goes. 

The  rf  section,  consisting  of  an  oscillator,  a 
buffer/driver,  an  output  tube  and  a  PI  net- 
work antenna  coupling,  will  be  discussed  first, 

The  oscillator  is  a  crystal  controlled,  modi- 
fied Pierce  type.  This  particular  circuit  was 
chosen  and  voltage  regulation  introduced  with 
a  view  that,  if  it  ever  became  desirable  to 
operate  this  stage  as  a  VFO,  the  changeover 
would  be  fairly  simple  and  would  not  neces- 
sitate major  changes  in  wiring.  The  crystal 
selector  switch  allows  any  one  of  five  channels 
to  be  selected  (more  crystals  may  be  used  by 
having  more  contacts  on  the  switch),  The 
plate  of  the  6BA6  is  broadly  tuned  to  the 
center  of  the  most  used  portion  of  the  75 
meter  band,  The  oscillator  is  capacitively 
coupled  to  the  buffer/driver  stage. 

The  rf  choke  in  the  grid  circuit  of  the  5763 
provides  for  a  more  efficient  operation.  The 
screen  of  this  stage  is  connected  to  the  B  plus 
through  a  50K  5\V  potentiometer  which  allows 
its  voltage  to  be  varied,  thus  allowing  control 
on  the  grid  current  of  the  6146,  Again  the 
plate  of  this  stage  is  broadly  tuned;  the  broad 
tuning  in  this  and  the  last  stage,  eliminates 
two  controls  which  would  otherwise  be  on  the 
front  panel.  Capacitive  coupling  is  used  again 
between  this  stage  and  the  6146. 

An  rf  choke  is  also  found  in  the  grid  circuit 
of  the  output  stage  and  its  purpose  is  the  same 
as  explained  above.  Extensive  by-passing  is 
used  around  the  6146  socket  by  connecting 
capacitors  from  pins  1,  2,  4,  6,  and  7  to 
ground.  This  heavy  by-passing  prevents  para- 
sitic oscillation  and  the  radiation  of  high 
frequency  harmonics  which  would  interfere 
with  television.  A  certain  amount  of  fixed  bias 
is  used  on  the  grid  in  addition  to  the  excita- 
tion bias  as  a  safety  measure  to  protect  the 
6146  in  case  of  drive  failure.  This  fixed  bias 
also  assures  better  linearity  of  modulation,  The 
modulation  is  applied  to  both  the  plate  and 
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FIGURE       I 


screen  of  the  6146  also  to  obtain  better  quality 
of  audio.  The  plate  of  the  output  stage  is 
coupled  to  the  PI  network.  This  type  of  out- 
put network  is  used  to  provide  better  efficiency 
and  eliminate  TVI  problems. 

The  front  panel  meter  serves  a  twofold 
purpose;  it  is  used  first  as  an  ammeter  to 
measure  the  plate  and  grid  current  of  the  6146 
and,  second,  as  a  voltmeter  to  measure  the 
output  of  the  power  supply  (600V.,  300V. 
and  —120V).  The  shunt  and  multiplier  values 
were  chosen  so  that,  when  all  voltages  and 
currents  are  correct,  the  pointer  will  rest  within 
a  red  portion  painted  at  mid -scale  on  the  face 
of  the  meter. 

The  mike  gain  potentiometer  controls  the 
voltage  applied  on  the  carbon  microphone, 
thus  effectively  controlling  the  amount  of  audio 
applied  to  the  bases  of  the  2N256s,  Their 
collectors  drive  the  bases  of  the  2N173  modu- 
lators and,  in  turn,  the  modulators  apply  the 
audio  to  the  6146.  Both  stages  of  the  modu- 
lator use  transistors  in  push-pull  biased  by 
resistor  networks  in  such  a  way  that  only  a 
very  slight  amount  of  current  will  flow  through 
the  transistors  when  no  audio  is  being  applied. 
This  small  bias  will  prevent  cross-over  distor- 
tion from  being  produced  in  the  audio  system. 
The  ,1  ohm  resistor  prevents  current  run-away 
of  the  modulators  while  the  .001  condenser 
effectively  limits  the  high  frequency  response 
of  the  audio  system  as  well  as  absorbing  any 
I  ugh  voltage  transients  which  might  be  harm- 
ful to  the  modulator  transistors, 

The  power  supply  is  the  ordinary  run-of-the- 
mill  multivibrator  type  with  feedback  being 
provided  by  a  winding  on  the  transformer. 
The  high  voltage  secondary  makes  use  of  a 
voltage  doubler  rectifier  circuit  so  that  a  300 
volt  winding  may  provide  both  600  and  300 
volt  clc.  The  —120  volt  bias  is  provided  by  a 
separate  150  volt  winding  which  is  rectified 
by  a  1N462  silicon  diode  and  filtered.  Resistors 
provide  a  bias  on  the  base  of  the  power  supply 
transistors  which  assures  instant  start  when 
power  is  applied. 

The  control  circuits  are  a  little  unorthodox 
in  their  designs;  they  will  prevent  operation 
of  any  part  of  the  transmitter  when  the  igni- 
tion  switch   of  the   car  is   off   and   they  will 


Coil   Data,   Fig.    1 

L,  LI,   L2:  46  turns  #27  enam  wire  on    W  dia. 

slug  tuned  coil  form.  Two  layers  of  23  turns  close - 

wound, 

L3;  35  turns  #18   enam  on  bakelite    1  %"  form, 

1  Vi"  long  close  wound. 
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Top  view.  Power  transformer  lower  right, 
transistors  on  front  panel,  Modulation  trans- 
former upper  left.  The  two  6X4  rectifiers 
have  been  repfacd  with  silicons.  Modulator 
transistors  are  mounted  on  rear  apron, 

allow  spotting  to  be  carried  out  without  put- 
ting a  signal  on  the  air.  Plus  12  volts  is  brought 
in  from  the  accessory  terminal  on  the  ignition 
switch  to  pin  4  of  the  power  plug,  from  there, 
through  the  on/off  switch,  it  is  used  to  feed 
the  filaments,  the  power  relay  and.  through 
the  relav,  the  transistorized  converter  used  here 
in  conjunction  with  the  transmitter.  Another 
12  volt  line  is  brought  directly  from  the  car 
battery7  to  pin  1  of  the  power  connector  and 
from  there  goes  to  the  contacts  of  the  power 
relay  through  a  fuse.  It  can  be  seen  from  the 
diagram  that  when  this  relay  is  energized,  it 
provides  power  to  the  other  two  relays,  to  the 
modulator  and  to  the  power  supply.  If  the 
spot/operate  switch  is  in  the  spot  position 
only  the  power  supply  receives  12  volts  from 
the  power  relay,  the  modulator  is  off,  the 
600V  does  not  reach  the  6146  and  the  antenna 
and  12  volts  dc  is  still  connected  to  the  con- 
verter. The  oscillator  and  buffer/driver  stages 
are  both  on  at  the  same  time  as  the  converter, 
thus  allowing   spotting. 

For  those  who  mav  want  to  build  the 
oscillator  stage  as  a  VFO  rather  than  crystal 
controlled,  a  diagram  is  included  giving  all 
the  necessary  information  and  parts  values. 


Bottom  view,  Gain  control  at  mid -top, 
modulator  at  top  right,  drive  control  mid- 
right. 


Construction 

When  all  holes  have  been  punched  on  the 
chassis  and  all  components  have  been  mounted 
in  position,  the  actual  wiring  is  started. 

The  first  part  to  be  wired  is  the  modulator 
sub-assembly,  All  components  are  mounted  on 
the  shield/bracket  and  all  connections  sol- 
dered. When  all  wiring  is  done  and  rechecked 
on  the  shield/bracket,  it  should  be  mounted 
in  position  and  the  final  connections  made  to 
the  modulator  transistors  and  to  the  audio 
gain  control. 

The  filaments  and  control  circuits  are  wired 
next.  This  wiring  should  be  routed  along  the 
edges  of  the  chassis  and  around  the  modulator 
shield  or,  directly  in  the  center  of  the  chassis 
from  front  to  back. 

The  power  supply  section  wiring  comes  next. 
Care  should  be  taken  when  connecting  the 
feedback  winding  of  the  transformer  and  the 
color  code  of  the  leads  should  be  observed  as 
per  the  instructions  which  come  with  the  trans* 
former.  If  the  feedback  winding  is  reversed 
the  power  supply  will  not  operate  and  it  may 
damage  the  transistors. 

The  rf  section  is  the  last  to  be  wired.  All 
wires  in  this  section  should  be  kept  as  short 
and  as  direct  as  possible  and,  to  this  effect, 
extensive  use  is  made  of  terminal  strips  and 
ground  lugs.  The  bracket  holding  the  crystal 
sockets  is  the  last  component  to  be  mounted 
and  for  easier  access,  all  wires  from  the  crystal 
switch  to  the  crv.stal  sockets  are  soldered  be- 
fore  the  bracket  is  mounted  to  the  chassis. 

The  heat  sink  for  the  two  modulator  tran- 
sistors is  made  from  a  small  piece  of  16  gauge 
copper.  The  base  of  the  sink  is  bent  in  a  U 
shape.  The  fins,  which  are  also  bent  in  a  U 
shape,  are  soldered  in  position  and  then  the 
holes  for  mounting  the  transistors  are  drilled. 
The  heat  sinks  for  the  power  supply  transistors 
are  purchased  commercially  because  they  have 
to  dissipate  considerably  more  heat  and  also 
look  better  on  the  front  paneL  The  shield/ 
bracket  for  the  modulator  is  made  from  16 
gauge  aluminum  bent  in  J  shape  with  %*'  lips 
bent  outwardly  from  the  shield  at  the  bottom 
and  at  both  ends.  This  shield  measures  5/6" 
long  by  2W  wide  by  2%**  high.  Transistors 
Ql  and  Q2  are  mounted  on  a  small  piece  of 
16  gauge  aluminum  fastened  to  the  center  of 
the  shield/bracket. 

Testing   and   Alignment 

Connect  rig  to  12  volts  and  check  filaments. 
With  the  spot/operate  switch  in  the  spot  posi- 
tion when  the  microphone  push-to-talk  switch 
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A  MAJOR  BREAKTHROUGH 


in  MOBILE  POWER  SUPPLIES 

THE  REVOLUTIONARY 


4^ 


COMPLETELY   TRANSISTORIZED  DC-DC   CONVERTER 


400  W   SSB 
00  W  AM 


COMPACT 
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CIRCUIT  BREAKER  PROTECTED  —  No  Fuse 

Required 

EFFICIENT  —  Over   90% 

COOL  —  Only  25°C  Rise 

QUIET  —  No    Hash   or  Audible   Noise  Generated 

TOTALLY    ENCLOSED  —  No  Ventilation   Required 

RELIABLE  — -   Indestructible   in   Normal   Applications 

REVERSE   POLARITY  PROOF 

PATENTED  CIRCUITRY  —  Patents  Applied  for  on  a 

Completely  New,    Improved  Technique 

FAST  STARTING  —  In  Coldest  Climates 


SPECIFICATIONS 


INPUT 
OUTPUT 


12-15  V.DC 
SBO  (HI  400  MA 

7SO  fi*<  430  MA 
650  (ft    500  MA 


325 
285 

2  SO 


f't    ZOOMA 


} 
} 


HIGH 

VOLTAGE 


LOW 
VOLTAGE 


BIAS   -    0-120  NEGATIVE  fij    20   MA 
REGULATION  BETTER     THAN     S 

NO     LOAD    TO    FULL    LOAD 


Continuing   in    Production   Arc   The 
Popular    J50-12    and     *50-AC    Models 


AVAILABLE    THROUGH    YOUR    DEALER 
OR    WRITE    FOR    FURTHER    INFORMATION 


wc 


60S      UNIVERSITY      AVENUE 
LOS    GATOSt  CALIFORNIA 


is  depressed  the  power  supply  should  start 
operating  immediately  and  a  high  pitch  hum 
should  be  heard* 

Make  a  voltage  check  with  a  VTVM  or 
VOM  at  the  output  of  the  power  supply  (600V, 
300V  and  —120V).  The  voltages  should  also 
check  on  the  front  panel  meter- 
Adjust  the  slug  of  coil  LI  for  maximum  grid 
bias  on  the  5763.  The  slug  of  coil  L2  is  then 
adjusted  also  for  maximum  bias  on  the  6146 
and  the  drive  control  is  advanced  slowly  until 
the  grid  current  of  the  6146  reaches  3  ma  as 
indicated  on  the  front  panel  meter.  A  VTVM 
is  necessary  for  the  measurements  of  grid  bias 
to  provide  an  accurate  adjustment  of  LI  and 
L2, 

Place  the  spot/operate  switch  to  the  operate 
position,  connect  a  dummy  load  (60  watts 
light  bulb)  to  the  antenna  jack.  Depress  the 
PTT  switch  and  proceed  loading  the  6146  in 
the  usual  manner.  The  light  bulb  should  glow 
near  normal  brilliance  when  the  plate  current 
reaches  approximately  100  ma  on  the  front 
panel  meter.  The  drive  control  is  then  read- 
justed for  a  reading  of  3  ma* 

Press  the  PTT  switch  and,  while  speaking 
into  the  microphone,  advance  the  gain  control 
slowly  until  the  brilliance  of  the  light  bulb  in 


the  output  varies  with  audio  peaks.  The  modu- 
lation quality  may  then  be  checked  by  listen- 
ing to  the  shack  receiver  with  a  pair  of  ear- 
phones. 

Conclusions 

The  results  obtained  with  this  little  jewel 
are  amazing.  On  the  night  it  was  completed, 
using  a  piece  of  wire  some  15  feet  long  (most 
of  it  was  lying  on  the  basement  floor)  as  an 
antenna,  I  got  a  5  by  7  report  from  a  station 
150  miles  away  when  all  I  was  looking  for  was 
a  report  from  a  local  station  on  my  audio. 
When  connected  in  the  car  to  the  whip  an- 
tenna, the  results  were  also  excellent  and  lived 
up  to  mv  most  exacting  expectations. 

.  .  .  VE1IC 
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Push  Button 
Contro 


Dale  Cockle  K5JIC/1 
50    Barrett    Street 
Needham  92,   Mass. 


Mow  would  vou  like  vour  transmitter  control 
circuitry  to  be  controlled  by  a  single  pushbut- 
ton? Push  the  button  and,  presto,  B  plus,  plus 
it  again,  and  back  to  standby.  How  would  you 
like  your  transmitter  control  circuitry  to  auto- 
matically prevent  reapplication  of  B  plus 
through  those  cold  mercury  vapor  rectifier 
tubes  upon  resumption  of  power  after  a  power 
failure  or  blown  fuse?  How  would  vou  like  this 
same  circuitry  to  mute  the  receiver  and  switch 
the  antenna  relay  automatically  just  before  the 
B  plus  is  applied  to  the  transmitter,  and  to  re- 
activate the  receiver  and  release  the  antenna 
relay  after  the  B  plus  is  removed  from  the 
transmitter?  I  reiterate,  all  controlled  by  a  sin- 
gle pushbutton*  push  it  once  to  go  from  receive 
condition  to  transmit  condition,  and  push  it 
again  to  return  to  receive  condition.  All  tliis  is 
just  one  of  many  applications  of  the  sequential 
switching  circuit  whose  discussion  follows. 

First,  let's  completely  discuss  the  circuit  and 
its  output  options  in  general  terms  in  order  to 
give  the  experimenters  the  whole  story  to  en- 
able them  to  dream  up  their  own  applications, 
and  for  general  edification. 

Fig,  la,  is  a  functional  diagram  of  the  circuit. 
The  capacitor  looking  double  parallel  lines  in- 
dicate normally  open  contacts,  and  the  single 
lines  are  normally  closed  contacts*  The  idcnti- 
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fying  letters  indicate  on  which  switch  or  relay 
the  contacts  are  **built"  (the  prime  notation  on 
an  identifying  letter  also  indicates  normally 
closed  contacts).  In  this  circuit  the  S  and  Sf 
indicate  contacts  on  the  pushbutton,  the  Rx 
and  R/  indicate  contacts  on  Ryl,  and  R2  in- 
dicates contacts  on  Ry  2,  Fig.  lb,  is  the  sche- 
matic representation  of  the  same  circuit.  Fig, 
1  indicates  no  contacts  associated  with  con- 
trolling the  loads  power  loop.  These  con- 
tacts merit  special  mention  which  is  made  fur- 
ther along  in  the  article, 

A  study  of  chart  1  tells  us  what  happens  in 
Fig,  1  as  we  operate  and  release  S.  Each  con- 
dition has  been  assigned  a  step  number  to 
which  future  references  will  be  made. 
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FIGURE      I 


Step  1  is  the  off  condition  (and  the  initial 
condition  taken  upon  availability  of  power  to 
operate  the  circuit) . 

Step  2  occurs  when  S  is  depressed  during  a 
step  1  period-  Ry  2  becomes  activated  during 
step  2, 

Step  3  occurs  when  S  is  released  during  a 
step  2  period.  Ry  1  operates  during  step  3, 

Step  4  occurs  when  S  is  depressed  during  a 
step  3  period,  Ry  2  releases  during  step  4. 

Step  5  occurs  when  S  is  released  during  a 
step  4  period.  Ry  1  releases  during  step  5. 
Actually  steps  1  and  5  are  identical  if  we  say 
that  step  one  is  the  condition  achieved  upon 
availability  of  power  to  operate  the  circuit  or 
condition  achieved  upon  release  of  S  during  a 
step  4  period. 
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Ry   Z    For    Sl»p    2    ft  3     ON 
Ry  1    For   Step  3  a  4    ON 


Ry  2  For   Step     Z   B  3  ON 

Ry  I    For    Step    3  6  4  ON 


FIGURE      2 

\o\v  we  can  talk  about  controlling  power  to 
a  load.  There  are  seven  possibilities  with  re- 
spect to  ON  periods  assuming  that  steps  1  and 
5  are  OFF  periods.  The  seven  possibilities  are: 

1 )  Steps  2  and  3 

2)  Steps  3  and  4 

3)  Steps  2,  3  and  4 

4)  Step  3 

5)  Step  2 

6)  Step  4 

7)  Steps  2  and  4 

Below  is  discussed  each  of  the  seven  possibili- 
ties in  order  of  simplicity.  Although  some  of  the 
possibilities  may  not  seem  important  to  most  of 
ns,  they  merit  mention  at  least  to  mention  the 
v  ersatility  of  such  circuits  and  to  furnish  more 
food  for  thought  to  the  homebrewers  and 
tinkerers  who  follow  this  publication  for  new 
ideas. 

The  simplest  outputs  to  achieve  occur  during 
steps  2  and  3  and  during  steps  3  and  4.  Chart 

1  tells  us  that  Ry  2  is  operated  during  steps 

2  and  3,  and  Ry  1  is  operated  during  steps  3 
uid  4,  Simply  by  using  a  set  of  normally  open 
c  ,nt;;cts  on  Ry  2  or  Ry  1  in  series  with  the 
loi^s  power  knps  the  load  can  be  turned  on 
during  steps  2  and  3  or  during  steps  3  and  4 
respectively  (see  Fig.  2a),  As  an  alternative,  if 
the  switching  circuit's  switch,  relay  contacts, 
and  associated  wiring  can  handle  the  load's 
power  requirements,  power  for  the  load  may  be 
taken  from  across  the  relay  winding  (s)  (see 
Fig.  2b.)« 

To  attain  outputs  during  steps  2}  3  and  4  we 
must,  as  the  logic  circuit  engineers  would  say, 
"OR"  Ry  1  and  Ry  2,  This  means  that  we  attain 
an  output  if  Ry  I  and/or  Ry  2  is  operated.  To 
accomplish  this  we  need  a  set  of  normally  open 
Contacts  on  Ry  1  and  Ry  2  connected  in  par- 
allel. This  contact  arrangement,  in  series  with 
the  load's  power  loop,  will  turn  the  load  ON 
during  steps  2,  3  and  4  (see  Fig.  3) . 

If  we  desire  an  output  only  during  step  3  we 
must,  as  the  logic  term  "AND"  implies,  place 
a  set  of  normally  open  contacts  on  Ry  1  and 
Ry  2  in  series.  This  combination  of  contacts,  in 
series  with  the  loads  power  loop  will  result  in 


the  load  being  ON  onlv  during  step  3  (see  Fig, 

4). 

For  output  only  during  step  2,  or  only  during 

step  4,  requires  a  normally  closed  set  of  con- 
tacts on  one  relay  in  series  with  a  .ormally 
open  set  of  contacts  on  the  other  relay,  this 

combination  in  series  with  the  load's  power 
loop.  To  attain  output  only  during  step  2,  the 
normally  open  contacts  are  on  Ry  2  and  the 
normally  closed  contacts  are  on  Ry  1.  The  con- 
verse holds  for  output  onlv  during  step  4  (see 
Fig.  5). 

To  attain  output  only  during  steps  2  and  4 
is  the  most  complex  of  the  seven  possibilities. 
A  transfer  set,  commonlv  called  double  throw 
contacts,  is  required  on  each  relay.  The  nor- 
mallv  OFF  sides  of  each  are  connected  to 
the  normally  ON  sides  of  the  other.  The  com* 
mon  contacts  of  each  are  the  two  terminals 
used  in  putting  this  contact  combination  in 
series  with  the  load's  power  loop  (see  Fig.  6). 

Naturally,  more  than  one  of  the  seven  pos- 
sibilities can  be  "built  up"  on  the  two  relays. 
The  transmitter  control  example  at  the  be- 
ginning of  this  article  is  a  case  where  we  want 
the  B  plus  OX  during  step  3,  and  the  antenna 
relay  operated  and  receiver  muted  during  steps 
2,  3  and  4, 

If  you  cannot  come  up  with  a  pushbutton 
from  your  jimkbox  with  the  necessary  contact 
arrangemetitj  you  may  use  a  relay  with  the 
necessary  contacts  in  lieu  of  the  pushbutton 
(S)  and  use  a  simple  doorbell  type  pushbutton 
to  operate  the  relay.  This  configuration  also 
permits  control  from  more  than  one  location 
by  putting  additional  pushbuttons   in  parallel 
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with  the  first  (or  the  push-to-talk  control  on 
the  transmitter  mike  that  wouldn't  have  to  be 
held  down  during  the  transmission). 

At  this  point  you  may  be  asking  yourself, 
"Why  doesn't  that  guy  go  out  and  buy  a  multi- 
position  relay?'*  Well,  I  do  the  most  with  what's 
in  my  junkbox  before  spending  a  cent* 

A  word  of  caution:  make  sure  that  the  con- 
tacts on  the  switch  and  relay  contacts  can 
carry  the  current  and  have  necessary  insulation 
from  adjacent  contacts  in  your  application  of 
any  sequential  switching  circuit. 

There  it  is  fellows,  a  sequential  switching 
circuit  that  has  manv  uses  around  the  shack, 
Have  fun  with  it  and  let  our  honorable  editor 
or  me  know  if  vou  want  some  more  info  on 
more  complex  (and  more  versatile)  sequential 
switching  circuits.  One  I'd  like  to  do  for  this 
publication  is  "Dial-A-Tenna";  using  a  tele- 
phone dial  mechanism  to  select  an  antenna. 
How  about  it? 

Armed   Forces   Day:  May   16 

Here's  your  once  a  year  opportunity  to  get  a 
QSL  from  a  non-ham  station  and  to  get  a  cer- 
tificate for  copying  a  message  at  25  wpm.  An 
RTTY  message  will  be  sent  too  for  the  RTTY 
gang.  General  contacts  will  be  made  from 
WAR/NSS/AIR  in  D.  C.  from  161400  to 
170245  GMT.  NPG  in  San  Francisco  from 
161800  to  170800  GMT.  WAR:  4001.5  CW, 
4020  AM,  8992.5  CW,  7325  CW  to  phone, 
14405  SSB.  NSS:  3365  CW  (working  3.5-3.65 
me),  4015  CW  (working  3.65-3.8  mc),  6970 
CW  (working  7.0-7.1  mc),  7301  CW  (work- 
ing 7.1-7.2  mc),  4040  AM  (working  75  & 
40M),  14385  SSB.  4012.5  RTTY,  7380  RTTY, 
14480  RTTY.  NPG:  3357  CW  (working  3.5- 
3.65  mc),  4005  CW  (working  3.65-3.8  mc), 
6835  CW  (working  7.0-7.1  mc),  7301.5  CW 
(working  7.1-7.2  mc),  13920  CW,  4045  AM, 
13975.5  SSB,  4001.5  RTTY,  7375  RTTY,  AIR: 
3397.5  CW,  6997.5  CW,  13995  CW,  20994 
CW,  7305  SSB,  14397  SSB,  7332  RTTY. 

The  CW  receiving  contest  is  tit  170300 
GMT.  WAR/NSS/AIR  on  3347,  3385,  4015, 
"200,  6970,  6992.5,  7301,  7680,  13995,  14405. 
A6USA  San  Francisco  on  6997.5.  NPG  San 
Francisco  on  4005,  7301.5,  13920.  AG6AA 
California  on  7832.5. 

The  KTTY  receiving  contest  is  at  170335 
GMT.  WAR/NSS/AIR  on  14480,  3347, 
4012.5,  6992.5,  7305,  7380,  14405.  A5USA 
in  Texas  on  4025.  AG4AA  in  Texas  on  4455. 
A6USA  in  Calif,  on  6997.5.  A6GAA  in  Calif, 
on  7832.5  NPG  in  Calif,  on  4001.5,  7455, 
13895. 

Send  all  logs  as  received  to:  Room  5B960, 
Pentagon,  Wash.,  D.  C.  Include  time,  fre- 
quency, call  sign  of  station  copied,  your  name, 
call,  and  address  on  page  containing  text. 
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Waveguide  Simplified 


Jim    Kyle   K5JKX 
1236  N.E.  44th  St. 
Oklahoma   City,   Okla 


With  the  present  emphasis  on  UHF,  the 
region  of  the  future,  many  of  us  are  scratch- 
ing our  heads  in  wonder  at  the  strange  types 
of  circuit  components  well  have  to  deal  with, 
Not  the  least  perplexing  by  any  means  is  wave- 
guide, the  UHF  man's  answer  to  cable  losses. 
How  the  dickens  can  a  hollow  pipe  carry  rf 
anywhere? 

Few  of  the  available  reference  books  prove 
to  be  of  any  help,  either,  unless  you  happen 
to  be  an  electrical  engineer  well  versed  in  the 
solution  of  partial  differential  equations  and 
highly  familiar  with  Maxwell's  equations—and 
in  that  case,  you  wouldn't  have  been  asking 
anyway.  Which  leaves  the  rest  of  us  in  the 
dark. 

At  the  risk  of  insulting  the  engineers  among 
us,  and  quite  possibly  of  oversimplifying  things 
a  bit  here  and  there  (although  well  try  not 
to),  we're  taking  this  stab  at  explaining  ac- 
curately just  how  waveguide  works.  Along  the 
way,  we'll  examine  the  posibilities  of  making 
our  own. 

To  start,  though,  we  must  point  out  a  cou- 
ple of  ideas  which  are  pretty  well  entrenched 
3tit   are   not   how  waveguide  works*   One   of 
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Relationships  of  E  and   M  fields 
X-ray    view    inside   coax    showing    field 
lationshfps 


re- 


them  starts  out  with  the  idea  that  rf  reflects 
from  a  smooth  conducting  surface,  and  builds 
this  up  to  the  picture  of  myriads  of  reflections 
as  the  UHF  wave  bounces  its  way  down  the 
guide,  reeling  from  side  to  side  like  a  Saturday 
night  celebrant.  Its  a  credible  enough  vis- 
ualization, with  only  one  major  flaw.  It's  false. 

On  the  other  hand,  you  may  have  imagined 
the  evolution  of  waveguide  as  a  sort  of  ulti- 
mate extension  of  the  shorted  quarter-wave 
line.  You  know  of  course  that  a  shorted  line 
reflects  an  open  circuit  at  the  unshorted  end  if 
happens  to  be  a  quarter  wave  long;  it's  a  sim- 
ple step  from  that  to  stacking  millions  of  these 
shorted  lines  one  on  top  of  the  other  to  form 
a  U-shaped  channel,  then  inverting  an  identical 
channel  over  the  top  to  come  up  with  a  wave- 
guide. 

This  one  is  closer  to  the  truth  but  is  still 
oversimplified  to  the  point  that  it  makes  actual 
comprehension  of  waveguide  mechanics  diffi- 
cult. Let's  wipe  both  of  these  pictures  out  and 
start  with  a  different  tack*  Let's  go  back  to 
ordinary  80-meter  antennas. 

If  you  ve  read  up  any  on  the  way  an  an- 
tenna works  you  may  remember  that  any  elec- 
tromagnetic energy  going  anywhere,  whether 
in  a  coax  cable  or  in  free  space,  is  made  up  of 
two  interlocked  fields  which  are  always  at 
right  angles  to  each  other.  One  of  these  is 
called  the  electric  or  E  field,  while  the  other 
is  the  magnetic  or  M  field.  Like  love  and  mar- 
riage (in  the  song  at  least)  "you  can't  have 
one  without  the  other/* 

The  E  field  corresponds  to  a  voltage  po- 
tential, while  the  M  field  is  the  result  of  cur- 
rent flow.  Now  let's  take  a  detailed  look  at  the 
way  these  fields  show  up  in  ordinary  ac,  keep- 
ing in  mind  that  while  we'll  talk  about  only 
one  at  a  time,  both  are  always  present. 
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SERVICE  TESTED 
EQUIPMENT 
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HERE  IS  A  PARTIAL  LIST  OF  OUR  QUALITY  RECONDITIONED  HAM  GEAR,  FULLY  GUARANTEED, 
AND  SHIPPED  PREPAID  WITHIN  THE  CONTINENTAL  U.  S.  WITH  CASH  ORDERS. 


Ameco  Nuvistor  6Mtr  Coiw.  7-llMc  IF   .  . 
B  &  W  5100  W/51SB  SSB  Generator 

CDR   Ham-M   Rotor  -*    ■ 

Central  Electronics  20A  SSB  exciter  &  OT-1 
Central  Electronics  GC-I  compression  ampl. 
Collins  32V1   Transmitter 

Collins  32V2   Transmitter    .  

Collins  310C  VFO      

Collins  75S1    Receiver    . 

Collins  75S3  Receiver  

Collins  32S1   Transmitter 
Collins  KWM2  Transceiver  (near  new) 
Collins  62S1  6  &  2  Converter 
Collins  312B4  Spkr.  Console    ... 

Drake  2-A   Receiver  

Drake  2-B   Receiver 

Drake  2-BG   G-Mult-Spkr    

Elmac  AF-67    Transmitter     

Elmac  AF-68    Transmitter 

Elmac  PMR  6A  Receiver  &  DC  Supply 

Elmac  PMR-7    Receiver  

Elmac  M-1070   Power   supply 
Gonset  G66   Receiver  W/3-way  supply 
Gonset  G-66B  Receiver  w/3-way  supply 
Gonset  G-77A  Transmitter  W/P.S,/Mod„ 
Gonset  Communicator  II  6  Meters 
Gonset  Communicator   111  6  Meters 
Gonset  Communicator  IV  6  Meters 
Gonset  Communicator  IV  2  Meters 
Gonset  G-76  DC  Power  Supply     . . . 

Gonset  G-76    Transceiver  

Gonset  GSB400    Transmitter 
Hallierafters  HA-4   Electronic   Keyer 
HalHcrafters  HT-32A   SSB    Transmitter 

Hallierafters  HT-32B  (near  new)   

Hallierafters  HT-33  Linear  Amplifier   . 
Hallierafters  HT-37  SSB  Transmitter 
Hallierafters  HT-40K  Transmitter  (Brand  new) 
Hallierafters  SX-71     Receiver 


$  29.00 

279.00 

75.00 

tis.oo 

38.00 
129,00 

159,00 

79.00 

359,00 

579.00 

459.00 

349,50 

695.00 

149,00 

199.00 

219,00 

29.00 

59.00 

139.00 
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FIGURE      3 
TM  Wove  in  waveguide 

By  the  definition  of  the  animal,  an  alter- 
nating current  is  one  which  flows  in  one  di- 
rection for  a  while,  then  reverses  itself  and 
(lows  back  the  other  way*  Quite  naturally,  the 
voltage  connected  with  ttiis  current  rises  to  a 
peak,  drops  back  through  zero,  and  reaches 
an  opposite-polarity  peak,  following  the  same 
cycle. 

And  it's  almost  in  suiting  to  remind  you  that 
this  doesn't  happen  simultaneously  at  every 
point  along  a  wire— when  the  voltage,  for  ex- 
ample, is  at  a  positive  peak  at  point  A,  then 
a  half -wavelength  down  the  wire  it*s  at  a  nega- 
tive peak,  and  halfway  between  (or  a  quarter- 
wave  away)  it's  at  a  value  of  zero. 

All  this,  of  course,  is  the  basis  of  most  of 
our  present-day  antenna  theory.  If  we  make 
a  wire  exactly  half  a  wave  long,  we  force  the 
current  to  be  nearly  zero  at  each  end.  This  in 
turn  makes  the  voltage  low  and  the  current 
high  near  the  center,  and  so  we  can  feed  tin 
wire. 

Let's  refer  to  the  zero  points  as  nulls;  then 
we  can  say  accurately  that  in  an  ordinary  wire 
carrying  an  alternating  current  we  find  a  suc- 
cession of  peaks  and  nulls  of  both  voltage  and 
current,  and  that  these  nulls  in  particular  are 
separated  by  a  definite  amount  of  space  at  am 
given  instant 

Now  let's  go  back  and  pick  up  the  state- 
ment that  an  E  field  corresponds  to  a  voltage 
potential  while  an  M  field  results  from  cur- 
rent flow  (it  would  be  every  bit  as  accurate 
to  reverse  cause  and  effect  in  this  statement 
and  say  that  an  E  field  causes  a  voltage  po- 
tential while  an  M  field  causes  a  current  flow 
—isn't  this  precisely  what  happens  in  a  re- 
ceiving antenna?). 

In  air  ordinary  wire-line  or  two-wire  system 
such  as  we're  familiar  with  at  lower  frequen- 
cies, both  the  E  and  M  fields  associated  with 
our  electromagnetic  energy  are  at  right  angles 


to  the  conductor  at  all  times.  If  we  represent 
the  E  field's  direction  of  action  by  a  solid  ar- 
row and  the  M  field's  direction  bv  a  dotted 
arrow,  then  Fig.  1  is  a  pictorial  representation 
of  the  situation  in  free  space  while  Fig.  2 
shows  us  what  goes  on  inside  a  coaxial  cable* 
for  instance. 

And  any  time  that  both  the  fields  are  at 
right  angles  to  the  conductor  while  they're  at 
right  angles  to  each  other  as  well  (like  the 
corner  of  a  cube),  the  conventional  concepts 
of  voltage  and  current  apply  nicely. 

However,  let's  assume  that  we  launch  our 
pair  of  fields  into  some  space  which  is  not 
quite  free.  To  be  specific,  let's  launch  them 
into  a  confined  space  which  extends  indefinitely 
in  one  direction  but  which  is  surrounded  in 
all  other  directions  by  a  conducting  surface, 
The  inside  of  an  infinitely  long  pipe  would 
be  one  such  example;  to  make  things  easier* 
though,  let's  visualize  it  as  a  rectangular  pipe. 

Now  if  the  frequency  of  our  wave  happens 
to  be  such  that  any  two  nuDs  in  either  of  the 
two  fields  can  touch  the  conducting  wall  at 
the  same  instant,  the  wave  will  "lay  over"  so 
that  the  nulls  involved  do  just  that  and  will 
remain  in  that  position.  Fig.  3  shows  what 
happens  if  a  pair  of  the  M-field  nuUs  happen 
to  coincide  with  the  walls  of  the  tube.  The 
E -field  now  points  down  the  direction  of  the 
axis  of  the  tube,  while  the  M-field  is  trans- 
verse (engineeringese  for  cross-wise),  and  the 
resulting  configuration  is  known  as  a  Trans- 
verse-M  or  simply  TM  wave, 

A  bit  of  simple  arithmetic  will  show  that 
the  lowest  frequency  at  which  this  can  happen 
in  a  pipe  of  given  size  will  be  the  one  at 
which  the  two  widest-spaced  sides  are  just  a 
half- wave  apart,  since  nulls  occur  only  once 
every  half  wavelength.  However,  there  will  be 
no  upper  limit!  The  second,  third,  fourth,  fifth, 
etc.,  all  the  way  to  infinitieth  harmonies  of 
this  frequency  will  also  find  the  same  happy 
circumstance  that  two  of  their  nulls  coincide 
with  the  walls  of  the  guide.  This  is  what  the 
hooks  mean  when  they  say  that  a  waveguide 
has  an  infinite  number  of  modes.  They  do  not 
mean  that  it  will  always  support  all  of  these 
modes  at  once. 

We  have  just  examined  the  TM  wave;  in 
exactly  similar  fashion,  the  nulls  in  the  E-fielcI 
can  coincide  with  the  walls,  giving  us  a  TE 
wave  with  the  magnetic  field  projecting  down 
the  axis  of  the  guide.  This  is  diagrammed  in 
Fig.  4, 

The  choice  of  whether  you  have  a  TE  wave 
or  a  TM  wave  in  a  guide  depends  primarily 
upon  how  you  feed  the  energy  into  the  guide 
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FIGURE      4 
TE  Wave   in   waveguide 

in  the  first  place,  since  it  is  obvious  by  the 
nature  of  the  beast  that  any  guide  capable  of 
supporting  a  TM  mode  will  also  support  the 
corresponding  TE  mode. 

If  you  couple  in  inductively,  with  a  loop, 
after  the  fashion  of  a  low-frequency  coupling 
link,  you  will  probably  get  TE  waves.  On  the 
other  hand,  capacitive  coupling  with  a  probe 
is  more  likely  to  give  you  TM  modes  in  the 
guide.  Cavity  coupling  can  give  you  either, 
depending  on  the  position  in  both  the  cavity 
and  guide  where  the  coupling  is  made— but 
that's  something  a  bit  deep  to  get  into  right  at 
this  point. 

One  more  point  before  we  get  into  the  ques- 
tion of  do-it-yourself  waveguide— and  that's  the 
effect  of  "discontinuities"  in  the  guide. 

Since  the  effective  propagation  of  energy 
down  a  waveguide  depends  critically  on  the 
distance  between  two  parallel  walls  of  a  rec- 
tangular guide  (we'll  get  into  circular  guide 
later),  it  should  be  obvious  that  any  variation 
in  this  distance  will  have  some  effect.  Carried 
to  extremes,  this  would  indicate  that  variations 
in  spacing  of  0.000001  inch  might  be  harmful 
—and  if  the  frequency  is  high  enough,  they 
certainly  would,  since  that  distance  might 
represent  a  quarter-wavelength  I 

For  professional  use,  the  dimensions  are 
usually  controlled  to  0,001  inch.  Larger  varia- 
tions will  certainly  introduce  some  reflections 
and  subsequent  losses,  but  it's  difficult  to  say 
just  where  the  line  should  be  drawn  for  ama- 
teur use. 

An  important  thing  to  remember,  though, 
is  that  a  gradual  change  of  dimension  is  not 
nearly  so  harmful  as  an  abrupt  change.  The 
abrupt  change  usually  sets  up  a  local  stand- 
ing-wave pattern  (in  microwave  terminology, 
it  "excites  a  number  of  higher-order  modes") 
which  results  in  bad  SWR  and  excessive  power 


loss  throughout  the  system.  Any  dent,  for  in- 
stance, which  you  can  see  is  probably  too  big! 
Now  to  some  practical  material  on  our  sub- 
ject. As  you  have  seen,  a  waveguide  has  no 
upper-frequency  limit.  However,  by  careful 
choice  of  guide  dimensions,  you  make  it  easy 
to  excite  in  only  one  mode  and  difficult  to 
feed  in  any  other— and  this  is  the  normal  way 
the  problem  is  handled. 

If  a  rectangular  guide  is  made  wider  than 
a  half-wave,  but  less  than  a  full  wave  in 
width,  then  only  the  dominant  mode  (the  case 
where  only  two  nulls  exist  in  the  transverse 
field,  and  both  coincide  with  the  guide  wall) 
can  be  carried, 

To  avoid  simultaneous  excitation  of  another 
mode  involving  the  top  and  bottom  of  the 
guide,  the  inside  height  of  the  guide  is  usually 
made  approximately  one  half  the  width.  This 
prevents  any  vertical  mode  from  being  sup- 
ported. 

The  restrictions  on  width  automatically  mean 
that  a  guide  of  given  size  is  normally  used 
within  only  a  2-to-l  frequency  range  even 
though  it  can  carry  energy  up  to  much  higher 
frequencies.  Additional  considerations  of  at- 
tenuation and  the  possibility  of  accidental  ex- 
citation of  unwanted  modes,  with  resulting 
undesired  coupling  out  of  the  guide,  make  the 
actual  restriction  even  narrower:  maximum 
operating  wavelength  is  usually  taken  as  1-65 
times  the  inside  width  of  the  guide,  while 
minimum  wavelength  is  about  1.05  times  in- 
side width. 

To  put  it  into  megacycles,  a  1,338  inch  high 
by  2.833  inch  wide  (inside  dimensions  of  1/4x3 
guide  with  0.081  inch  thick  walls)  is  recom- 
mended for  the  frequency  range  2,540  to 
3,950  me.  For  the  next  skip,  from  2,540  to 
6,000  mc,  dimensions  are  0.838  high  by  1.838 
wide  (1x2  o.d.).  The  sometimes-obtainable 
%xl%  inch  guide  is  used  from  5,250  to  8V150 
mc,  while  Jaxl  inch  guide  covers  8,100  to 
12,500  mc, 

The  RG-numbers  for  the  guides  described 
in  the  preceding  paragraphs  are,  respectively, 
RG  48/U  or  75/U;  RG  49/U;  RG  50/U;  and 
RG  52/U  or  67/U,  RG  48  and  52  are  brass, 
while  75  and  67  are  aluminum. 

So  how  about  circular  waveguide,  as  prom- 
ised? 

The  exact  description  of  how  it  works  re- 
quires pages  of  complicated  mathematics  and 
so  it  will  be  skipped;  in  essence  it  amounts  to 
the  same  thing. 

In  practice,  rectangular  guide  is  easier  to 
work  with.  However,  copper  and  brass  pipe 
and  tubing  are  somewhat  more   available   to 


56 


73  MAGAZINE 


SBMA  1000  WATT  LINEAR  $279.50 


SB-33  Transceiver  with  AC  Supply  &  Speaker  $389.50 


THESE  ARE  THE  GREATEST 


n 


Buy  Your  [* 


7  From  Us 


SINCE   1933 


FAST  SERVICE 


(Prepaid 
in  U.S.A.) 

Phone  CY   4-0464 


QUEMENT  ELECTRONICS 

1000   SOUTH    BASCOM    AVENUE  SAN    JOSE,    CALIFORNIA 

"Northern   California's    Most   Complete   Ham   Store" 


MAKE  NEWARK  YOUR  HEADQUARTERS  FOR  ALL  HALUCRAFTERS'  GEAR 


HALLICRAFTER  SR-150 

Mobile  Transceiver  Jb&U.OU 


HALLICRAFTER  SX-122 
Receiver 


$295.00 


HALLICRAFTER  HT-44 
Transmitter  5395.00 


Write— Call  or  visit  our  Ham  Shack  I  NEWARK  ELECTRONICS  CORPORATION        DEPT.  732 

223  W.  MADISON  ST.  •  CHICAGO,  ILLINOIS  60606 


for  personal  friendly  service. 


•  Complete  Stocks 

Best  trade-in  Allowances 

•  Lowest  Prices 


i 


EWARK 


ELECTRONICS 
CORPORATION 


our 

43  rd 

year 


□  Send  FREE  628  page  1964  Catalog 

□  Send  Current  Used  Equipment  Listings 

Name 


Address. 


City. 


State 


Code. 


i 
I 
I 

I 
I 
I 
l 
I 
I 
I 
i 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 


APRIL  1964 


55 


OM 


Don't  you  agree  that  "IT'S  AMAZING"  the 
way  we  at  Burghardt's  turn  up  one  good 
deal  after  another — month  in  and  month 
out.  Our  Ham  Business  was  never  better. 
We  are  far  from  being  the  biggest  but  we 
are  sure  mighty  proud  to  be  the  best  all 
around  ham  supplier  in  the  business  today. 
This  month  we've  really  put  the  prices 
through  the  meat  grinder  again.  Just  look 
for  yourself  and  you'll  see  what  we  mean. 
If  you  haven't  already  done  so,  why  not 
give  us  a  try  today? 

73 
Stan  Burghardt  W0BJV 
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eager  UHF  experimenters  than  is  surplus  rec- 
tangular waveguide. 

One  major  difference  between  circular  and 
rectangular  waveguide  is  that  circular  guide 
is  recommended  only  for  a  narrow  frequency 
range  as  compared  to  the  rectangular  ver- 
sion. The  following  chart  lists  the  diameters 
of  circular  guide  recommended  for  various 
frequencies: 

Outside    Diameter 

3    in. 
2% 

ZVa 
2 

i% 
IVz 

l3/8 

P/s 

1 

Vb 

.  .  .  K5JKX 


Wall 

Frequency   Range 

(MC) 

0.065    in. 

2750-3130 

.065 

3130-3610 

.065 

3710-4230 

.065 

4170-4840 

.065 

4840-5500 

.042 

5550-6380 

.065 

6250-7230 

.032 

7230-8330 

.032 

8330-9680 

.035 

9680-11,100 

New  Ones 


f 


rom 


Old  Ones 


Wifliom  English  W5FUP 
1  14  Little  John  Rd, 
El  Paso  24,  Texas 


In  this  age  of  the  22  tube  super-sniffer  re- 
ceiver offering  the  near-ultimate  in  selectivity 
and  sensitivity,  many  of  our  cohorts  are  over- 
looking the  possibilities  of  some  of  the  least  ex- 
pensive and  most  satisfactory  communications 
receivers  available  today;  These  units  are  the 
older  receivers  currently  available  on  the  used 
equipment  market  for  a  nominal  price.  After 
all,  it  hasn't  been  too  many  years  since  the  SX- 
25  was  considered  a  prime  piece  of  used  gear 
and  the  HQ-129X  and  S-40  were  the  latest 
things  out-  Do  you  remember  the  Howard  re- 
ceivers? Many  of  these  old  ones  still  have  much 
to  offer. 

Don't  expect  to  be  able  to  pick  up  an  oldie 
but  goodie,  plug  it  in  and  be  in  competition 
with  a  new  Brand  X,  It  just  ain't  so.  BUT,  with 
a  reasonable  amount  of  effort  and  common 
sense,  coupled  with  a  few  small  parts,  most 


of  these  old  inhalers  can  be  made  to  turn  in  a 
very  creditable  performance  on  160  thru  10 
as  well  as  the  general  coverage  bands*  They 
also  make  excellent  tuneable  ifs  for  converters. 

The  best  procedure  for  utilizing  these  re- 
ceivers is  to  put  tli em  in  the  best  possible  con- 
dition and  then  modifv  them  to  obtain  the  de- 
sired  performance*  There  are  advantages  to 
this  approach  other  than  saving  money.  One 
of  the  most  painless  ways  to  learn  the  inner 
secrets  of  receivers  is  to  work  with  them.  This 
also  provides  a  good  outlet  for  those  of  us  who 
like  to  build  but  don't  have  the  time  (or  ambi- 
tion)  to  start  from  scratch. 

Also,  don't  overlook  some  of  the  choice  sur- 
plus items  still  available.  The  same  basic  rules 
will  apply  except  that  most  of  the  surplus  units 
will  requite  the  construction  of  a  power  sup- 
ply and  a  bit  more  work. 

Now  that  you  are  properly  inspired,  choose 
your  weapon.  Remember,  you  can  modify  as 
little  or  as  much  as  you  wish.  The  newer  the 
receiver,  the  less  the  work.  Select  a  used  re- 
ceiver according  to  your  pocketbook  and  how 
much  work  you  are  willing  to  do.  You  can 
usually  purchase  just  about  any  post  war 
model  by  mail.  You  must  visit  the  store  for  old- 
er models.  You  may  be  able  to  get  a  bargain 
from  an  individual  or  from  Joe's  Junk  Shop. 
Equipment  advertised  as  reconditioned  will 
usually  be  working  reasonably  well,  but  never 
is  in  the  very  best  of  condition.  The  stores  are 
honest  but  they  just  can't  afford  to  invest 
$30,00  worth  of  time  in  reconditioning  an  old 
receiver  in  order  to  sell  it  for  $69.50.  By  visit- 
ing the  store,  you  can  frequently  have  your 
choice  of  several  similar  units  on  display.  If 
possible,  make  sure  the  one  you  buy  is  working 
on  all  bands.  How  well  it  works  is  unimpor- 
tant. Also  do  your  best  to  obtain  a  schematic  or 
instruction  manual.  If  this  is  not  available,  the 
manufacturer  can  frequently  supply  one  for  a 
nominal  fee. 

Now  the  fun  begins.  First,  clean  up  the 
beast,  Blow  out  the  dust  with  the  XYL's 
vacuum  clear  and  clean  the  chassis.  Careful! 
Don't  bend  the  tuning  capacitor  plates  or 
cause  any  shorts.  Make  any  repairs  necessary 
to  get  things  working  so  that  you  at  least 
know  where  you  are  starting.  Check  all  of  the 
bypass  and  paper  coupling  capacitors  and  re- 
place any  leaky  ones.  It  is  a  good  idea  to  re- 
place all  of  the  paper  capacitors  in  any  receiver 
over  about  10  years  old.  As  litde  as  10  meg- 
ohms leakage  can  cause  a  reduction  in  receiver 
performance-  This  job  is  easier  than  it  sounds. 
The  newer  disc  ceramics  are  much  smaller  than 
the   old   paper   units,    and   quite   inexpensive. 
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Clean  and  lubricate  the  gain  controls,  band- 
switch  and  other  moving  parts  with  one  of  the 
special  solvents  sold  for  this  purpose.  Check 
the  bearing  tension  and  the  rotor  wiping  con- 
tacts on  the  tuning  capacitors  and  replace 
any  resistors  which  show  signs  of  heating.  Now 
check  all  of  the  tubes  and  replace  any  weak 
ones. 

This  is  the  time  to  replace  some  of  the  old- 
er type  rf  and  if  tubes  with  more  modern 
equivalents.  For  example,  a  6SG7  makes  a 
good  direct  replacement  for  a  6SK7,  giving 
more  gain  with  a  better  noise  figure.  Other 
substitutions  may  be  determined  from  maga- 
zine articles,  handbooks  etc.  Remember  that 
it  is  frequently  necessary  to  change  cathode 
and  screen  resistors  when  making  tube  substi- 
tutions. Also  keep  in  mind  that  the  rf  ampli- 
fier noise  figure  is  as  important  as  gain  at  fre- 
quencies above  about  14  mc. 

Now  you  are  ready  to  completely  align  the 
receiver.  If  you  have  the  instruction  manual, 
go  by  it.  Otherwise  refer  to  one  of  the  good 
amateur  handbooks  for  general  procedures. 

Don't  worry  if  you  don't  know  the  exact  if 
frequency.  If  the  receiver  has  a  crystal  filter, 
you  will  have  to  measure  the  crystal  fre- 
quency with  a  signal  generator  anyway.  Be 
as  precise  as  possible  when  aligning  the  filter. 
Crystal  filters  will  usually  work  beautifully 
when  carefully  aligned,  but  are  next  to  useless 
otherwise.  If  the  receiver  does  not  have  a  crys- 
tal filter,  it  really  doesn't  matter  if  you  are  off 
a  couple  of  kilocycles  as  long  as  everything  is 
aligned  at  the  same  frequency. 

When  aligning  the  rf  stages  of  a  general 
coverage  receiver,  the  bandspread  capacitor 
should  be  fullv  meshed  if  the  handset  marks 
on  the  main  tuning  dial  appear  at  die  low 
frequency  end  of  the  amateur  bands.  The 
capacitor  should  be  fully  open  if  the  marks 
appear  at  the  high  frequency  end  of  the  bands. 

After  the  alignment,  if  you  have  had  any 
luck  at  all,  the  old  inhaler  should  be  working 
somewhat  better  than  when  It  was  new.  Con- 
nect it  to  a  good  antenna  and  listen.  Use  the 
receiver  for  several  days  and  become  thorough- 
ly familiar  with  its  operation.  Find  the  good 
points  as  well  as  the  bad.  Determine  what  you 
think  is  needed  and  carefully  plan  the  desired 
modifications.  The  handbooks,  old  magazines 
and  other  literature  will  be  very  useful  at  this 
point.  The  early  issues  of  73  are  an  excellent 
source  of  modification  information.  When 
planning  changes,  sketch  out  the  original  cir- 
cuit in  a  notebook  for  future  reference. 

You  need  not  be  too  worried  about  retain- 
ing the  original  receiver  appearance*  After  all, 
it  was  a  klunker  when  you  first  got  it.  Is  the 
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thermal  stability  poor?  More  ventilation  usual- 
ly helps.  You  can  add  a  small  light  bulb  near 
the  oscillator  to  keep  tilings  warm  while  the 
receiver  is  turned  off.  (The  bulb  should  be  off 
when  the  receiver  is  on.)  Add  a  product  detec- 
tor for  SSD,  Vernier  mechanisms  are  readily 
available  which  can  be  easlv  attached  to  the 
tuning  shaft  for  finer  tuning.  Make  a  new 
bandspread  dial  scale  for  15  meters.  Add  a  Q 


multiplier  or  even  a  mechanical  filter  for  the 
desired  selectivity.  How  about  an  S-meter  or 

r 

crystal  calibrator?  If  the  front  panel  is  too 
beat  up,  it  can  be  repainted  with  a  spray  can 
and  labeled  with  decals. 

Work  carefully  but  use  your  imagination  and 
don't  be  afraid  to  try  new  tricks.  Yon  will  be 
pleasantly  surprised* 
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Voltage  Regulation 
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For  proper  operation,  many  electronic  cir- 
cuits require  excellent  regulation  of  their  sup- 
ply voltages.  Oscillators,  linear  amplifiers,  and 
may  other  devices  must  have  regulated  volt- 
ages for  best  results.  And  as  a  result,  there's 
a  lot  of  talk  about  voltage  regulation.  But  what 
is  it,  and  how  can  it  be  done?  Put  these 
questions  to  any  number  of  hams  picked  at 
random,  and  the  replies  will  undoubtedly 
amaze  you. 

Lets  find  out  a  little  more  about  this  regu- 
lation bit,  so  that  if  anyone  asks  us  those 
questions  we  can  give  them  accurate  answers. 
And  along  the  way,  we  may  find  a  few  ways 
to  regulate  voltages  that  turn  out  to  be  new  to 
most  of  us. 

As  a  starting  point,  let's  find  out  just  what 
"voltage  regulation"  means.  We  all  know  it*s 
a  measure  of  the  change  of  voltage  from  a 
power  source  as  more  and  more  current  is 
drawn  from  it,  or  as  its  input  power  varies— 
but  just  what  are  we  measuring? 

Surprisingly  enough,  the  definition  differs 
depending  upon  where  we  happen  to  live.  By 
one  definition,  a  high  regulation  figure  indi- 
cates a  "rock  solid"  supply,  but  by  another 
equally  accepted  version  the  reverse  is  true: 
the  "solid*  supply  has  a  regulation  figure  of 
zero,  and  the  figure  increases  as  the  voltage 
variation  gets  larger! 

Both  definitions  call  regulation  "the  percent- 
age change  of  output  voltage  with  change  in 
load  or  input/'  but  one  takes  the  percentage 
with  respect  to  the  no-load  voltage  while  the 
other  takes  it  with  respect  to  the  full-load 
figure.  Let's  plug  in  some  figures  and  see  what 
ns. 


Assume  we  have  a  supply  which  delivers 
150  volts  at  no  load  (not  even  a  bleeder)  and 
drops  to  100  volts  at  100  ma  drain.  The 
change  in  voltage  is  50;  regulation  by  the 
first  definition  is  50/150  or  33.3%?  while  by  the 
second  it  is  50/100  or  503L  Let's  increase  cur- 
rent drain  on  the  same  supply  to  150  ma  and 
assume  that  this  drops  the  output  voltage  to 
75.  Now  regulation  by  the  first  definition  is 
50%,  while  by  the  second  it  is  100  percent. 
You  can  see  how  confusing  all  this  can  get. 

There's  a  simple  way  to  avoid  all  the  con- 
fusion, but  few  hams  use  it.  Circuit  design 
engineers  are  used  to  drawing  "equivalent  cir- 
cuits" for  analyzing  what  goes  on  in  a  com- 
plex network.  In  these  circuits,  power  supplies 
are  assumed  to  have  perfect  regulation,  and  the 
actual  physical  loss  of  regulation  with  load  is 
represented  by  a  resistor  in  series  with  the 
supply. 

This  resistor,  which  doesn't  physically  exist 
in  the  circuit,  is  called  the  "source  resistance" 
of  the  supply.  Since  R  =  E/I,  it  is  a  direct 
measure  of  the  relationship  between  voltage 
at  the  output  and  current  being  drawn.  And 
though  it  may  surprise  you,  most  power  sup- 
plies behave  exactly  as  il  this  situation  actually 
existed, 

For  instance,  in  our  example  above  the 
voltage  dropped  50  volts  with  100  ma  of  cur- 
rent being  drawn.  Using  Ohm's  Law,  and 
dividing  50  volts  by  0.1  amp,  we  get  a  "source 
resistance"  of  500  ohms  for  it. 

When  current  increased  to  150  ma,  the  drop 
across  the  "source  resistance"  increased  to 
0.15  times  500,  or  75  volts,  leaving  75  volts  at 
the  output. 
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In  addition  to  eliminating  all  the  confusion 
brought  about  by  the  various  definitions  of 
regulation,"  the  source  resistance  concept  lets 
us  estimate  quite  closely  what  the  output 
voltage  of  a  supply  will  be  if  we  know  the 
amount  of  current  it  is  furnishing. 

For  instance,  in  a  capacitor-input  power 
supply— or  in  a  choke-input  either,  for  that 
matter— with  not  even  a  bleeder  load  the  volt- 
age at  the  output  will  be  very  nearly  equal  to 
the  peak  value  of  the  ac  applied  to  the 
rectifiers.  All  we  need  do  is  measure  the  ac 
rms  voltage,  multiply  by  1.414  to  get  peak, 
and  this  is  our  zero-load  voltage*  Now  any 
kind  of  load  can  be  applied  to  draw  exactly 
100  ma  of  current  from  the  supply,  and  the 
output  voltage  under  this  load  measured.  Sub- 
tracting this  voltage  from  the  zero-load  value 
gives  us  the  amount  of  voltage  change  for  100 
ma  load,  and  multiplying  this  voltage  change  by 
10  (equal  to  dividing  by  1/10)  gives  us  the 
source  resistance  of  the  supply. 

With  the  source  resistance  known,  all  we 
have  to  do  is  multiply  the  source  resistance  in 
ohms  by  the  current  in  amperes  to  find  out 
how  much  the  voltage  will  drop  from  the  no- 
load  value;  subtracting  this  drop  from  the  no- 
load  value  gives  us  the  actual  output. 

In    using   this  method   to  determine  source 


resistance  of  a  choke-input  supply,  it's  better  to 
measure  output  voltage  at  two  values  of  load 
current  differing  by  100  ma  than  to  use  the 
no-load  voltage,  since  the  source  resistance  of 
this  type  of  supply  has  a  sharp  break  near 
zero  load.  This  sharp  break  is  the  reason  for 
the  bleeder-current  requirement,  to  keep  the 
break  out  of  the  working  range- 
As  we  said  before,  this  approach  to  regula- 
tion is  uncommon  in  ham  usage,  and  can  t 
even  be  termed  common  practice  in  engineer- 
ing laboratories!  Therefore  data  on  typical 
source  resistance  figures  for  common  power 
supplies  isn't  readily  available. 

To  get  an  idea  of  typical  figures,  the  ca- 
pacitor-input power-supply  designs  on  page 
228  of  the  1962  ARRL  handbook  were 
evaluated  for  source  resistance.  All  of  these, 
incidentally,  are  typical  good  designs,  so  the 
figures  should  be  representative  of  most  sup- 
plies. 

Source  resistance  of  the  supply  was  found  to 
be  determined  largely  by  the  rectifier  used, 
and    also   bv   the   transformer    and   choke   re- 

w 

sistances.  The  small  supplies  rated  at  less  than 
50  ma  output  ranged  from  1500  to  2500  ohms 
in  source  resistance,  due  to  high-resistance 
choke  windings.  Larger  supplies  ranged  from 
735  to  1350  ohms.  Those  supplies  using  type 
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FIGURE       I 

VR  tube  hookups 

5Y3  rectifiers  averaged  1200  ohms;  5U4GB 
rectifiers  averaged  about  1000  ohms;  and  the 
5V4  cathode-type  rectifier  circuits  averaged 
800  ohms.  No  data  was  taken  for  silicon-diode 
rectifiers  but  source  impedance  should  be 
lower,  probably  about  80  percent  of  the  5V4 
figure. 

None  of  these  source  resistances,  of  course, 
are  low  enough  to  satisfy  "regulated-voltage" 
requirements  for  oscillators,  etc-  Even  a  500- 
ohm  source  resistance  drops  output  voltages 
by  5  volts  for  every  10  ma  increase  of  load 
current  In  a  SSB  linear,  screen  current  can 
swing  as  much  as  50  to  60  ma,  so  a  500-ohm 
supply  would  allow  screen  voltage  to  vary  by 
30  volts  or  so.  This  would  not  be  acceptable. 

Because  of  this,  additional  means  must  be 
taken  to  lower  source  resistance  of  a  power 
supply.  If  the  source  resistance  could  be 
reduced  to  zero,  the  output  voltage  would 
remain  constant  regardless  of  load.  At  even  1 
ohm,  it  would  take  a  full  amp  of  drain  to 
change  the  voltage  by  a  single  volt.  For  many 
purposes,  a  100*ohm  source  resistance  is 
adequate;  this  lets  voltage  change  by  0.1  volt 
per  milliampere.  In  the  linear  example  of  the 
preceding  paragraph,  screen  voltage  would  re- 
main within  6  volts  of  design  figure,  which 
would  be  acceptable. 

Three  basic  means  exist  to  reduce  the  source 
resistance;  all  involve  adding  some  circuit 
element.  A  gas-discharge  tube  maintains  a 
constant  voltage  across  itself,  varying  its  own 
resistance  to  accomodate  changes  in  current. 
Adding  a  tube  of  this  sort  holds  the  voltage 
more  constant,  which  as  we  have  seen  is  the 
same  thing  as  lowering  source  resistance. 

A  battery,  by  chemical  action,  holds  voltage 


constant  also.  If  voltage  becomes  lower  than 
that  of  the  battery,  the  battery  makes  up  the 
difference,  while  if  it  is  higher  the  battery 
simply  charges  up  to  hold  the  excess  energy. 
Finally,  certain  semiconductor  junctions 
have  the  same  cons  taut- voltage  effect  as  the 
gas-discharge  tube,  and  can  be  used  in  the 
same  manner. 

Five  types  of  devices  are  available  for  put* 
ting  into  use  these  basic  means  of  regulation: 
They  are  the  VR  tube,  the  neon  bulb,  the  bat- 
tery, the  Zener  diode,  and  (for  small  voltages) 
the  silicon  power  diode,  Let's  look  at  them  in 
order. 

The  familiar  VR  tube  is  the  commercial 
version  of  the  gas  discharge  tube.  It's  designed 
to  hold  voltage  constant  at  its  design  through 
a  range  of  load  current  variations  which  de- 
pend upon  tube  type.  The  larger  "VR"  series 
handle  current  swings  between  5  and  40  ma, 
and  come  in  75,  90,  105,  and  150-volt  models. 
The  smaller  "OA**  series  had  a  current  range 
of  5  to  30  ma,  in  105  and  150  volt  ratings. 

If  the  voltage  you  need  comes  out  to  any- 
thing which  can  be  made  up  of  these  various 
values,  and  the  current  swing  is  within  ratings, 
the  VR  tube  is  the  simple  answer.  To  get  a 
255-volt  regulated  source,  for  instance,  you 
would  use  a  105-volt  and  a  150-volt  tube  in 
series. 

You  can  also  get  some  unusual  values  by 
subtracting  one  VR  tube  from  another;  to  have 
45  volts  regulated,  use  a  150-volt  tube,  then 
place  a  105-volt  tube  in  series  with  the  load. 
Output  will  be  150  minus  105,  or  45  volts. 

All  VR  tubes  require  a  source  voltage  con- 
siderably higher  than  the  operating  voltage, 
since  they  take  some  extra  voltage  before  they 
will  "fire"  and  begin  operation.  This,  in  turn, 
requires  a  current-limiting  resistor.  Fig.  1 
shows  the  various  hookups  using  VR  tubes. 

To  calculate  the  value  of  resistor  needed, 
subtract  the  operating  voltage  from  that  of 
the  supply  and  divide  by  maximum  load  cur- 
rent plus  5  ma  for  the  tube.  The  results  will 
he  the  resistance;  power  rating  of  the  resistor 
should  be  voltage  drop  times  current  flow, 
times  two  for  a  safety  factor. 

The  conventional  VR  regulator  is  widely 
used,  and  many  of  us  tend  to  believe  it  holds 
"perfect"  regulation.  Actually,  however,  volt- 
age aeross  the  tube  depends  to  some  degree  on 
the  current  through  it.  The  source  resistance 
of  a  single  VR  tube  works  out  to  be  approxi- 
mately 80  ohms;  using  two  or  more  tubes  in 
series  won't  appreciably  change  this  figure,  but 
the  "subtraction"  hookup  may  increase  the 
resistance  to  150  ohms  or  so, 
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Often  we  have  need  for  a  regulated  voltage 
where  little  space  is  available  for  a  VR  tube, 
and  the  current  swing  is  relatively  small.  A 
handy  substitute  for  the  VR  tube,  still  in  the 
gas-discharging  family,  is  the  ever-ready  NE-2 
neon  bulb. 

Like  the  VR  tube,  the  NE-2  maintains  rea- 
sonably constant  voltage  across  its  terminals. 
It  is  rated  to  handle  only  2  ma,  however,  and 
therefore  shouldn't  be  used  where  current 
swing  will  be  high.  One  handy  spot  for  a  NE-2 
or  two  is  in  regulating  the  screen  voltage  of 
an  oscillator;  current  variations  here  are  usu- 
ally tiny  and  the  object  is  to  keep  changes 
in  input  voltage  from  affecting  the  tube. 

The  exact  value  at  which  any  given  neon 
tube  regulates  can  be  determined  only  by  ex- 
periment, which  may  be  a  drawback.  The 
range  will  usually  be  between  50  and  130 
volts;  most  of  them  tested  here  seem  to  aver- 
age about  70  volts  but  this  reading  is  in  con- 
flict with  most  published  data,  which  claims 
an  average  regulating  voltage  of  55.  To  be 
sure,  measure  it! 

The  NE-2  hookup  is  identical  with  that  of  a 
VR  tube,  and  all  the  same  tricks  can  be  used 
SO  long  as  we  remember  that  the  current  rat- 
ing is  extremely  small.  But  don't  let  that  small 
current  rating  knock  the  neon  completely  out 
of  the  picture;  a  bit  later  we'll  see  how  to 
increase  it 

About  the  only  place  that  a  battery  is  use- 
ful as  a  voltage  regulator  is  in  grid-bias  sup- 
plies, where  the  battery  is  still  sometimes  em- 
ployed to  prevent  having  to  build  a  separate 
supply.  Another  use  for  the  battery  as  a  regu- 
lator is  as  the  reference  element  in  an  active 
regulator,  but  that's  getting  ahead  of  our- 
selves. 

Which  brings  us  around  to  the  world  of 
semiconductors,  and  the  Zener  diode  as  a 
start. 

The  exact  happenings  inside  the  Zener  diode 
which  make  it  work  as  it  does  are  rather  com- 
plicated, and  anyone  interested  is  hereby 
referred  to  a  paper  by  Dr.  C,  A.  Escoffery  of 
International  Rectifier  Corporation,  which 
forms  the  first  chapter  of  IRC's  "Zener  Diode 
Handbook."  But  this  knowledge  isn't  neces- 
sary to  make  good  use  of  the  Zener. 

All  we  really  need  to  know  about  the  Zener 
diode  to  use  it  is  that,  when  connected  in  the 
"forward"  direction  it's  a  conventional  rectifier. 
When  connected  in  "reverse,"  however,  it  (like 
a  conventional  rectifier)  is  the  equivalent  of 
an  open  circuit  until  a  particular  voltage  is 
reached.  At  that  point,  it  "avalanches"  and 
prevents  any  additional  rise  in  voltage.  So 
long  as  the  current  through  it  is  held  to  a  safe 
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FIGURE     2 

Basic   zener  diode  circuit 

value,  no  damage  is  done. 

Thus  a  Zener  diode  must  be  connected  so 
that  it  is  always  in  "reverse"  to  prevent  short- 
ing out  the  power  supply,  and  it  must  also  be 
used  with  a  current- limiting  resistor  to  pre- 
vent self-destruction . 

This  leads  to  a  hookup  (Fig.  2)  which  ap- 
pears identical  to  that  of  a  VR  tube,  and  the 
two  devices  are  indeed  veiy  much  alike.  How- 
ever there  are  a  couple  of  important  differ- 
ences! 

First  of  these  differences  is  that  instead  of 
being  limited  to  four  basic  voltages  and  the 
combinations  you  can  make  from  them,  as 
with  VR  tubes,  you  have  almost  no  limit  to 
the  voltage  range  available,  Zener  diodes 
are  available  from  less  than  4  volts  up  to  150 
and  higher. 

The  other  differences  is  that  the  Zener  diode 
requires  no  "striking' Voltage.  Where  the  VR 
tube  must  be  supplied  from  a  voltage  source 
considerably  larger  than  the  VR  rating,  be- 
cause the  firing  or  striking  voltage  is  approxi- 
mately 25  percent  above  operating  voltage, 
the  Zener  diode  has  no  such  over* voltage  re- 
quirement. It  can  operate  from  a  supply  only 
a  volt  or  two  greater  than  the  Zener  rating. 

A  less  important  difference  is  in  the  fre- 
quency response.  While  a  VR  tube  has  only  a 
<hort  "reaction  time,"  enabling  it  to  regulate 
out  Audio-frequency  ripple,  the  Zener  diode's 
reaction  time  is  even  shorten  The  Zener  is  as 
useful  at  100  kc  as  it  is  at  dc. 

Source  resistance  of  a  Zener-regulated  power 
supply  is  typically  less  than  3  ohms,  and  fre- 
quently comes  out  to  be  less  than  one  ohm.  For 
all  practical  purposes,  this  is  near-perfect 
regulation, 

For  extremely  small  regulated  voltages,  two 
Zener  diodes  can  be  arranged  in  a  difference 
circuit  as  shown  in  Fig.  3*  The  output  voltage 
will  be  the  difference  between  the  diode  volt- 
ages, and  can  be  only  a  small  fraction  of  a  volt. 

A  similar  circuit  providing  an  adjustable 
regulated  voltage  appears  in  Fig.  4.  Source 
resistance  of  this  circuit  will  be  approximately 
equal  to  %  of  the  resistance  of  the  potenti- 
ometer, since  at  midpoint  the  two  halves  of  the 


pot  are  ill  parallel  between  the  load  and  the 
regulators. 

When  working  with  very  small  regulated 
voltages,  below  2  volts,  a  useful  trick  is  to  use 
ordinary  silicon  power  diodes  as  regulators. 
Thse  diodes  have  a  "voltage  offset'*  of  between 
S  and  3*  volt  in  the  forward  direction;  that  is, 
approximately  half  a  volt  must  be  applied  to 
them  before  any  current  will  flow.  Then,  with 
current  flowing  the  half-volt  still  drops 
through  the  diode. 

Thus  if  a  diode  and  resistor  are  placed  in 
series  across  a  voltage  supply,  the  drop  across 
the  diode  will  be  about  Ja  volt. 

While  the  regulation  is  nowhere  near  as 
precise  as  that  obtained  with  a  Zener  diode, 
and  like  the  neon  tube  the  voltage  can  be 
determined  only  by  experiment  for  a  specific 
diode,  the  idea  is  still  useful. 

For  instance,  fixed  bias  of  1.8  volts  can  be 
obtained  on  an  audio  amplifier  by  using  three 
silicon  diodes  in  series  in  the  cathode  lead  of 
the  tube.  Each  diode  will  drop  about  0.6 
volt,  so  the  three  total  1.8  volts*  No  bypass 
capacitor  is  required  as  the  ac  variations  pass 
on  to  ground.  This  use  is  shown  in  Fig,  5. 

To  sum  up  basic  regulating  devices,  we  have 
a  number  of  such  devices  available.  None, 
however,  is  completely  adjustable,  and  all 
suffer  from  restricted  range  of  current  swing. 
Adding  means  of  adjustment  reduces  the 
regulation  by  increasing  sources  resistance. 
Thus  baste  devices  arc  not  always  adequate 
to  handle  our  needs. 

Fortunately,  another  class  of  regulators  is 
available  which  fills  in  the  gaps.  For  want  of  a 
better  generic  term,  let's  call  them  "active 
regulators," 

An  active  regulator  uses  an  amplifying 
element  such  as  a  tube  or  a  transistor  to  lower 
the  source  resistance  of  a  power  supply.  Basic 
regulators  may  be  included,  or  may  be  omitted. 
With    proper   design   of    an    active    regulator, 
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including  cascaded  basic  regulators,  the  ulti- 
mate of  zero  source  resistance  can  be  obtained 
—or  source  resistance  can  even  be  made  nega- 
tive, so  that  the  output  voltage  of  the  supply 
rises  with  increasing  current.  This,  however, 
is  usually  undesirable. 

Before  getting  into  such  complex  arrange- 
ments, though,  let's  examine  a  couple  of 
elementary  active  regulators  which  do  not 
include  basic  regulators  in  their  designs* 
Neither  of  these  will  reach  the  low  source  re- 
sistances of  a  basic  regulator,  but  both  are 
adjustable  and  their  source  resistances  are 
low  enough  to  meet  many  practical  needs. 

The  first  of  these  regulators,  shown  in  Fig.  6, 
is  a  dc  cathode  follower.  It  acts  as  an  im- 
pedance transformer,  just  as  the  more  conven- 
tional cathode-follower  amplifier,  to  transform 
a  high  source  resistance  down  to  a  lower  fig- 
ure; the  result  is  improved  regulation. 

Operation  of  this  circuit  (not  a  generally 
known  one,  by  the  way)  can  be  made  a  bit 
more  clear  with  an  example,  Let's  asnme  that 
the  tube  is  half  of  a  12AU7,  supplied  from  a 
150- volt  source  and  delivering  100  volts  at  a 
maximum  current  of  10  ma. 

The  12AU7  will  then  have  a  plate-to- 
cathode  voltage  of  50,  and  a  current  of  10  ma. 
Consulting  the  tube  curves  shows  that  these 


conditions  require  a  grid  bias  of  +2  volts  with 
respect  to  cathode,  so  that  grid  voltage  must 
be  +102  from  ground. 

The  voltage  divider  in  the  grid  circuit  is 
proportioned  to  deliver  this  voltage;  at  design 
values,  the  circuit  delivers  its  100  volts  at  10 
ma.  If  current  drain  drops  to  5  ma,  the  re- 
quired grid  bias  drops  to  0  volts;  since  grid 
voltage  is  fixed,  the  cathode  voltage  rises  to 
this  value,  or  102  volts.  Since  output  voltage 
varies  2  volts  for  a  5-ma  change  in  current  the 
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FIGURE      6 
Elementary  series  regulator 

source  resistance  of  this  regulator  is  400  ohms. 

If  input  voltage  goes  up  to  200,  the  grid 
bias  will  rise  to  134,  Assuming  that  the  load 
remains  constant,  the  cathode  voltage  will 
again  rise  until  the  bias  is  just  right  to  allow 
proper  current  flow.  This  happens  with  a 
output  voltage  of  134  and  a  load  current  of 
13*4  ma. 

Which  doesn't  sound  too  good  until  we 
stop  to  notice  that  a  50-volt  rise  in  input 
voltage,  from  150  to  200,  resulted  in  only  a 
34- volt  rise  in  output  voltage.  This  is  a  reduc- 
tion of  32  percent  in  input  voltage  variation. 

The  other  of  the  elementary  active  regulator 
circuits  is  shown  in  Fig,  7,  and  is  known  as 
a  degenerative  regulator.  It  is  similar  to  the 
circuit  of  Fig.  6  except  that  the  grid  bias  is 
now  taken  from  a  divider  across  the  output 
rather  than  from  across  the  input.  This  allows 
better  regulation  against  changes  in  input 
voltage. 

However,  this  circuit  cannot  be  used  when 
the  regulator  tube  requires  positive  bias  as  in 
the  previous  example.  Let's  see  what  happens 
when  we  use  the  Fig.  7  circuit  to  drop  a  250- 
volt  input  down  to  150  volts  at  6  ma,  with  half 
of  a  12AU7. 

To  find  out  what  happens;  let's  just  design 
the  circuit,  The  first  step  we  must  take  is  to 
determine  the  resistance  of  the  potentiometer. 
It  carries  almost  no  current,  since  its  only  load 
is  the  grid  of  the  12AU7  which  is  always 
negative,   so  its  resistance  can  be  high.   Let's 
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arbitrarily  pick  a  resistance  which  allows  1/10 
of  the  load  current  to  pass  through  the  pot. 
With  a  specified  load  current  of  6  ma,  this 
means  6/10  ma  through  the  pot;  output  volt- 
age is  specified  as  150  volts,  so  the  pot's  re- 
sistance must  be  150  divided  by  0.6,  or  250K 
ohms. 

Since  we're  dropping  250  volts  to  150,  100 
volts  must  appear  across  the  tube.  The  tube 
must  also  pass  load  current  of  6  ma  and 
bleeder  current  of  0.6  ma,  for  a  total  of  6,6 
ma.  Checking  the  tube  charts  for  the  12AU7 
we  find  that  with  a  plate  to  cathode  voltage 
of  100,  6.6  ma  will  flow  through  if  grid  volt- 
age is  —2. 

This  grid  voltage  is  with  respect  to  cathode 
rather  than  to  ground,  and  since  the  cathode 
is  at  +150  then  the  grid  must  be  at  +148+ 
The  potentiometer  arm  is  set  for  this  voltage, 
and  we  get  150  volts  out. 
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FIGURE     7 
Degenerative    regulator 


FIGURE     8 
Regulated  supply 

Now  let's  see  what  happens  if  input  voltage 
rises  from  250  to  400.  Since  feedback  is  in- 
volved, we  can't  do  a  step-by-step  analysis, 
but  we  can  say  that  as  the  output  voltage 
rises,  the  grid-to-cathode  negative  bias  also 
increases,  reducing  current  flow  and  thus  hold- 
ing output  voltage  down.  For  the  exact  values 
given  in  our  example,  the  output  voltage  rise 
would  be  87.6  volts  (compared  to  an  input 
voltage  rise  of  150  volts).  Only  about  half 
the  increase  would  be  passed  on  to  the  output. 
When  it  comes  to  changes  in  load,  the  circuit 
of  Fig,  7  is  to  be  avoided.  The  source  re- 
sistance of  the  example  is  higher  than  7600 
ohms;  the  supply  is  virtually  unregulated  for 
changes  in  load. 

Either  of  the  two  elementarv  circuits,  how- 
ever,  can  be  vastly  improved  by  adding  one 
of  the  basic  regulators  to  them.  To  start  the 
simplest  way,  let's  convert  the  circuit  of  Fig.  6 
into  a  truly  regulated  circuit,  as  drawn  in 
Fig,  8. 

Taking  the  left-hand  half  of  the  circuit  first, 
we  have  a  simple  VR  regulator  except  that 
we're  using  a  NE-2H  selected  for  100- volt 
regulating   point   The   25K    resistor   allows   2 
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ma  to  flow  through  the  bulb. 

The  right-hand  part  of  the  circuit  is  the 
cathode-follower  regulator  of  Fig,  6.  If  as  in 
our  previous  examples  we  use  half  a  12AU7 
here,  let's  see  what  happens  with  various  loads 
and  input  voltages. 

With  no  load  at  all  taken  from  the  supply, 
the  grid  bias  from  grid  to  cathode  will  be 
about  — 3  volts.  Since  grid  voltage  is  clamped 
by  the  NE-2H  at  100,  this  means  cathode 
voltage  will  be  about  103. 

With  5  ma  being  taken  by  the  load,  a  plate- 
to-cathode  voltage  of  50  and  a  grid  bias  of 
0  volts  will  allow  the  current  flow.  This 
means  cathode  voltage  will  drop  to  100  volts. 

Taking  10  ma  in  the  load,  plate-to-cathode 
voltage  must  still  remain  in  the  neighborhood 
of  50  volts;  for  10  ma  to  flow  at  this  plate 
voltage,  the  grid  must  be  about  2  volts  positive 
to  cathode.  This,  in  turn,  means  cathode  volt- 
age must  fall  to  98  volts. 

Our  5* volt  change  in  output  was  brought 
about  by  a  10-ma  change  in  load  current,  so 
the  source  resistance  of  the  circuit  is  ap- 
proximately the  same  as  that  of  the  Fig.  6 
circuit.  But  let's  see  what  happens  when  in- 
put voltage  changes. 

If  the  input  voltage  goes  up  to  200,  the  grid 
voltage  of  the  tube  will  remain  the  same  b^ 
cause  of  the  regulating  action  of  the  NE-2IL 
If  load  current  is  zero  when  this  happens,  the 
output  will  climb  to  approximately  107  volts, 
Seven  volts  is  cut-off  bias  for  a  12AU7  with 
100  volts  between  plate  and  cathode,  and 
with  100  volts  on  the  grid  the  cathode  must 
be  seven  volts  more  positive  in  order  to  cut 
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All  aboTe  converters  are  supplied  with  Motorola  type  connectors. 
For  two  SO- 239  connectors  instead,  add  75c.  N.Y.C  residents 
add  £%  sales  Lax* 

VANGUARD  ELECTRONIC  LABS  Dept.  H-4 
190-48-99tb  Ave.  HollU  13,  N.  Y. 


Mode  1 

Input  mc. 

Output  mc. 

300-A 

26.965-27.205 

1.0-1.255 
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300-C 

50-54 

14-lft 

300-D 

144-148 

50-54 

300-E 

144-145 

-fi-].6 

300-F 

144-140 

2S-30 

300-G 

14.0-14.35 

L 0-1.35 
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FIGURE     9 
Electronic    regulator 

the  tube  off  and  satisfy  the  zero-load -current 
condition. 

With  10  ma  being  drawn,  the  output  voltage 
will  be  only  101.  Again,  with  100  volts  be- 
tween plate  and  cathode,  a  grid  bias  of  — 1 
volt  allows  10  ma  to  flow,  and  with  the  grid 
held  at  100  volts  the  cathode  must  be  one  volt 
more  positive  to  satisfy  the  requirements. 

So  at  10  ma  load,  varying  input  voltage 
from  150  to  200  causes  a  change  of  only  3 
volts  in  output.  This  is  a  vast  improvement 
over  the  34-voIt  change  of  the  Fig.  6  circuit, 
so  that  the  circuit  of  Fig,  8  represents  a  marked 
improvement  even  though  the  regulation  for 
changes  in  load  current  is  about  the  same. 

So  far,  we've  been  using  half  a  12AU7  as 
our  control  tube,  and  this  tube  has  only 
limited  current-handling  capacity.  Let's  see 
what  happens  if  we  replace  it  with  a  triode- 
cormected  6DQ5,  in  the  circuit  of  Fig*  8* 

Now,  at  no  load,  the  grid  voltage  is  still  100. 
Cut-off  voltage  is  approximately  —16,  so  that 
the  cathode  voltage  would  be  116.  Now  let's 
increase  the  load  to  160  ma.  With  both  plate 
and  screen  at  50  volts  (since  the  tube  is  triode- 
connected)  it  takes  0  volts  between  grid  and 
cathode  to  let  this  current  flow.  Resulting  out- 
put voltage  wiU  be  the  same  as  that  on  the 
grid,  or  100  volts.  Thus  the  source  resistance 
of  tliis  regulator  becomes  16/0.16  or  100 
ohms,  and  the  current  capacity  is  more  than  4 
times  as  great  as  that  of  the  largest  VR  tube. 
Now,  the  neon  tube  is  capable  of  competing. 

For  an  even  more  useful  version  of  this  cir- 
cuit, it  can  be  modified  as  shown  in  Fig.  9. 
The  potentiometer  resistance  must  be  much 
higher  than  that  of  the  dropping  resistor,  so 
that  the  voltage  at  the  top  of  the  pot  is  high 
enough  to  fire  the  regulator  tube.  Now,  output 
voltage  can  be  varied  by  adjustment  of  the 
potentiometer,  from  a  minimum  near  zero  to  a 
maximum  determined  by  the  voltage  of  the 
regulating  tubes. 

The  circuit  of  Fig.  9  provides  the  stepping 
stone  to  the  more  complex  but  much  more 
"solid*'  full  electronic  regulators.  These  circuits 
use  the  same  basic  principle  as  that  of  the  Fig. 
9  circuit,  except  that  the  difference  between 


output  voltage  and  the  desired  level  is  ampli- 
fied by  a  "control  amplifier"  rather  than  being 
dictated  by  design  of  the  series  tube. 

Fig,  10  is  a  block  diagram  of  a  generalized 
full  electronic  regulator;  all  these  functions 
are  present  in  all  electronic  regulators,  but  they 
are  frequently  somewhat  disguised. 

The  'reference  element"  is  usually  a  VR 
tube,  often  of  somewhat  special  design  for 
maximum  voltage  stability,  but  in  transistor- 
ized regulators  may  be  a  Zener  diode.  The 
"sampling"  circuit  is  usually  a  voltage  divider 
across  the  regulated  output,  with  bypass  capac- 
itors to  shunt  any  ac  on  the  line  around  the 
divider  The  "differencing  circuit"  may  be  any 
type  of  circuit  which  produces  as  its  output 
the  difference  between  two  input  voltages, 
while  the  "amplifier"  is  a  high-gain  dc  amplifi- 
er. The  "gate"  is  the  cathode-follower  stage 
weVe  been  talking  about  since  Fig.  6. 

The  "reference  element"  supplies  a  known 
voltage,  which  is  subtracted  from  the  output 
voltage  through  the  sampling  and  differencing 
blocks.  Usually,  the  sampling  circuit  picks  off 
a  portion  of  the  output  voltage  which  is  no- 
minally equal  to  the  voltage  of  the  reference 
element,  so  that  the  difference  is  zero  if  the 
output  voltage  is  precisely  at  design  value.  If 
output  voltage  is  a  trifle  high,  the  difference 
output  is  a  small  positive  voltage,  while  if  out- 
put is  low,  the  difference  is  a  small  negative 
potential. 

The  difference  output  then  goes  to  the  am- 
plifier, where  the  small  changes  become  large. 
The  amplifier  output  controls  bias  on  the  gate 
tube,  so  that  if  the  output  voltage  of  the  sup- 
ply tends  to  be  a  bit  high  the  grid  voltage  of 
the  gate  tube  falls  slightly,  increasing  the  plate 
resistance  of  the  tube  and  reducing  the  output 
Thus  any  change  in  output  voltage  is  made  to 
cancel  itself  out. 

If  amplifier  gain  is  sufficiently  high,  source 
resistance  of  a  supply  of  this  nature  can  be 
made  as  close  to  zero  as  we  like.  If  an  amplifier 
with  voltage  gain  of  1000  is  available,  the 
source  resistance  can  be  made  as  low  as  0.01 
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Adjustable   regulator 
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LOS  ANGELES  GOT  THE  BROOKLYN  DODGERS  BUT  BROOKLYN  GOT  RADIO  HAM  SHACK 
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NEW  EQUIPMENT  built  by  a  well  known  Manufacturer  for  railroad  communications*  This 
equipment  is  lightweight  but  rugged.  Can  be  used  as  straight  fixed  frequency  FM  or  converted 
to  2  Meter  Ham  Band,  This  is  QUALITY  EQUIPMENT  (not  military  surplus)  at  ridiculously 
low  prices  .  .  .  Set  of  three  units  $70.00 


FM  TRANSMITTER 

Frequency:  152-165  me  FM 
( Easily  converted  to  AM ) 
PJ\  6146  output  driven  by 
2E26,  5763  multiplier.  Easily 
converted  to  2  meters.  Will  run 
up  to  90  watts*  Final  and  mul- 
tiplier lines  silverplated  for  high 
efficiency.  Requires  power  sup- 
ply and  will  run  FM  as  it 
stands  or  AM  with  additional 
modulation  can  be  taken  off 
many  low  frequency  transmit- 
ters. 52  ohm  output.  Complete 
with  all  9  tubes  and  diagram, 
less  crystals  and  power  supply. 
9"  H  x  9"  W  x  16"  D. 

Wt:  12  lbs.  Orig.  carton  $24.95 


ARC-l  TRANSCEIVER  JAM).  10 
xtal  controlled  channels  Sl  guard 
channel.  Freq.  range:  100456  Mc, 
Power  req'd:  28v  DC  @  10  Amps 
or  build  your  own  AC  supply. 
Complete  with  tubes  &  dynamotor, 
less  xtals.    Good    Condition    $29,95 

ARC- 3  8  xtal  controlled  channels. 
Freq,  range:  100-156  Mc.  Sepa- 
rate transmitter  and  receiver. 
Build  your  own  power  supply. 
Many  xlent  conversions  have  been 
printed.  Complete  with  tubes,  less 
xtals.  Excellent  Condition. 
RECEIVER  SI  9.95 

TRANSMITTER $19.95 

SCR- 2 2  4  xtal  controlled  channels. 
Freq.  range:  100-156  Mc.  Can  be 
used  as  a  single  unit  or  separate 
transmitter  8z  receiver.  An  old 
stand-by  that  has  been  ( well  writ- 
ten up.  Many  conversions  avail- 
able. Good  condition, 
RECEIVER  $12.95 

TRANSMITTER  5  9.95 

COMPLETE  W/RELAY 
RACK  $24.50 

EE-89   PHONE   PATCH.    We  can  now 

supply  the  EE-89  chassis  which 
contains  a  hybrid  coil  &  makes  a 
beautiful  phone  patch.  Complete 
instructions  furnished.  New  Con- 
dition  ♦ $1.75 

COAX    CONNECTORS 

PL-2S9A    Male  $*39 

SO  -239       Female  .39 

M-359        Angle  -59 

10  for  $3  may  be  assorted 

ARC-5   TRANSMITTERS 

For  your  35  B  Rigt  complete  with 
tubes.  Used ,  exc.  condition. 

FREQUENCY  PRICE  EACH 

500  Kc— S00  Kc  $14.95 

2,1     Mc— 3.0  Mc  4.95 

3,0    Mc— 4.0  Mc  7,9$ 


4.0    Mc— 5.3  Mc 
5.3    Mc— 7.0  Mc 


4,95 
4.95 


FM  RECEIVER 

152-174  MC.  DUAL  CONVERSION 


Selectivity:  6  db  @   17  KC 

Sensitivity    1    micro   volt   or   less   for 
12  db  s/n  ratio. 

Fre.    Stab:   ±,0015%    from  —30*   to 

+70°   C. 

I.F.  Frequencies:  9.5  Mc  &  455  KG, 
6AK5        HA  Amplifier 
6AK5        High  Freq.  Mixer 
6BA6        High  IF  Amplifier 
6AU6       Low  Freq.  Oscillator 
6AU6       Low  Frequency  Mixer 
6AU6       1st  Low  IF  Amplifier 
6AU8       2nd  Low  IF  Amplifier 
6AU6       First  Limiter 
6AU6       Second  Limiter 
6ALS        Discriminator  Diode 
12 AX 7     Squelch  &  Audio  Ampl. 
12AT7     Noise  &  Audio  Ampl. 
6V6GT    Audio  Output  Ampl. 
12AT7     High  Freq.  Oscillator 

Complete    with    tubes    and    diagram, 

less  crystals  and  power  supply* 

9"  H  x  9"  W  x  16"  D. 

Wgt;   14.5  lbs.  Orig.   carton.  .$29,95 


POWER  SUPPLY 

Matching  unit  for  Xmitter /Receiver 
Built  to  operate  the  transmitter  and 
receiver  described  at  left.  Uses  West- 
inghouse  "Fosterite"  sealed,  Hyper - 
sil  core  power  transformer  and  choke. 
Uses  2  5R4GY  tubes  and  2  selenium 
rectifiers.  Supplies  the  following 
voltages : 

117,  50-70  Cyc. 

330v    DC  @  250  Ma. 

280v    DC  @  125  Ma. 

-26v  DC  @  10  Ma. 
6,3v  DC  @  .7  Ma. 
6.Sv     AC  <&     10  Amp 


9"  H  x  9"  W  x  16"  D. 

Wgt:    25   lbs,    Orig.    carton    ..$19.95 

POWER  TRANSFORMER 

Supplies  all  voltages  in  above  power 

Swinging     choke      (used     in     above 

power  supply) 

2.5  Hy  @  380  Ma, 

8.0  Hy  @     25  Ma $2.95 


BC-733  RECEIVER.  108.3-110.3  Mc 
AM  6  xtal  controlled  preset  chan- 
nels. Contains  a  90  cyc  and  a  150 
cyc  filter.  Can  be  converted  for 
aircraft  monitoring  or  to  receive 
signals  from  U.  S.  Space  Satel- 
lites on  108  Mc^  Complete  w/10 
tubes.  Good  Condition    $5.45 

MOBILE    POWER    SUPPLY 

Input:    12  VDC 

Output:  400  VDC   (®    130  MA  & 

220  VDC  @  100  MA 

Completely     filtered     for     ripple     & 

noise.     7"    H    x     14"    W    x    8"    D. 

Wght:    28   lbs.    New    $12.95 

UNIVERSITY  MODEL  MM-2 
SPEAKER 

Completely  waterproofed  (actually 
sub  mergence- pro  of)  speaker.  6"  dia», 
16  ohm  voice  coil,  15  watts,  Double- 
re-entrant  type  with  a  built-in,  her- 
metically sealed,  permanent-magnet, 
dynamic  driver  unit.  Freq.  response: 
300-6000  cps.  Wonderful  for  boats 
or  any  outdoor  use.   Regular  price    is 

$43.50* 

New  in  original  carton $  17.50 

TS-153/AP  FIELD  STRENGTH  ME- 
TER. Designed  to  indicate  the 
relative  field  strength  &  freqs  of 
the  radiation  of  transmitters  op- 
erating witlun  the  range  of  62  to 
72.5  Mcs.  May  also  be  used  ^  to 
indicate  modulation  ©f  the  carrier. 
All  controls  are  on  front  panel, 
housed  in  a  metal  portable  carry- 
ing case-  Operated  on  2  67j4v 
batt.  &  4  lj^v  A  cells.  Equipped 
w/telescopic  antenna,  (Batteries 
not  supplied). 
New ■ $12.50 

BC-684    FM    XMITTER,       10   channel 
xtal      controlled      30      w      output. 
Freq:  27-3B,9  Mc  FM.  Less  xtals, 
dynamotor,  Wght :   3$  lbs. 
Brand  New  with  Tubes  ...    $17.50 


PE-120     MOBILE     POWER     SUPPLY 

See  article  June  1963  f73."  250v 
@  100  Ma  with  12v  DC  input. 
Excellent   Condition    .  , $4.75 

SONOBUOY    TRANSMITTER 

Dropped  from  airplane  by  parachute 
into  water,  picks  up  sound  by 
hydrophone.  Transmits  MCW  at 
fixed  freq.  70-90  Mc.  Battery  op- 
erated. Complete  w/parachute,  hy- 
drophone, 5  tubes,  40"  whip  an- 
tenna. Less  batteries. 
New  .,,,..._ $7.95 

300v    DC   POWER   SUPPLY  ±IV 
ELECTRONICALLY    REGULATED 

Standard     19"    panel     rack.     Uses     2 

6B4G,    2    SU4Gt    2    6SL7,    2   VR150 

tubes.    Extra:    6.3v    AC    (®    3A,    19" 

W  x  I5}4"  D  x  %W*  H.  Wght:   75 

Lbs. 

Good  Condition   $27,50 

1  2  or  24v  DC— 2  AMP 
GERMANIUM  RECTIFIER  POWER 

SUPPLY 

Input:  115v  AC-60  cvc,  Output :  12 
or  24v  DC  @  2  Amps.  5"  x  6"  x 
6^£".  Wgt,  7  Lbs.  Hi -capacitance 
filtered.    New    ...$18.95 


1  2v  DC — 1   Amp 
SILICON  POWER  SUPPLY 

2  silicon  rectifiers  ingeniously  mount- 
ed    in     transformer.     Operates     from 

HSv    AC    NEW     ,,.._. $4,95 

Same   as   above,    supplies   6v    DC    @ 

1    Amp.    NEW      ;    .  ..,.    $3.95 

1000KC  Crystal  in  Octal  Hold- 
er     $5.9$ 

33    FOOT   WHIP 

Antenna  sections  heavy  duty  copper 
plate  y  sections  machined  to  fit  one 
into  the  other.  Extends  to  33'.  Per 
section    98c    10    sect    $8.50 


RADIO  HAM 


Terms:  Prices  FOB.  Bklyn,  NY 
(NYC  orders  add  4%  Sales  Tax) 
25%      Deposit     on     COD.     orders. 

Prices  subject  to  change  without  notice. 
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FIGURE     II 

Typical    electronic    regulator 

ohm— near  enough  to  zero  for  almost  any  pur- 
pose. 

A  typical  regulator  of  this  type  is  shown  in 
Fig.  11.  This  regulator  delivers  300  volts  at 
load  currents  from  zero  to  100  ma,  from  a  450- 
volt  dc  source.  Its  source  resistance  is  only  6.1 
ohms,  The  only  critical  parts  values  in  this 
circuit  are  the  resistors  in  the  string  from  the 
6080  cathode  to  the  OB2  anode,  which  are 
chosen  to  provide  a  25-ma  bleeder  load  for  the 
swinging  choke  in  the  450-volt  source.  All 
other  values  are  typical  for  this  type  of  circuit . 

This  circuit,  incidently,  is  one  in  which  some 
of  the  functions  shown  in  Fig.  10  are  disguised. 

The  OB2?  for  instance,  is  the  reference  ele- 
ment although  it  takes  its  voltage  from  the 
output  rather  than  from  the  input  side  of 
the  gate.  The  6AH6  combines  the  differencing 
circuit  with  the  amplifier;  since  the  reference 
element  is  in  its  cathode  while  the  sampling- 
circuit  output  goes  to  its  grid,  the  output  is  an 
amplified  version  of  the  difference  between 
them  rather  than  of  either  voltage  alone,  The 
6080  is  the  gate  tube  (the  6080,  incidentally, 
is  a  nigged  version  of  the  6AS7,  which 
can  he  used  instead),  and  the  sampling  cir- 
cuit consists  of  the  voltage  divider  across  the 
output.  The  50K  pot  is  used  for  minor  ad- 
justment of  output  voltage,  to  allow  for 
parts  tolerances  elsewhere  in  the  circuit,  and 
will  require  checking  whenever  any  of  the 
tubes  is  replaced. 

Many  variations  of  the  circuit  are  possible. 
If  output  voltage  is  to  be  considerably  higher 
than  that  of  the  reference  element,  the  upper 
resistor  in  the  sampling-circuit  string  can  be  re- 
placed with  VR  tubes.  These  simply  subtract 
volts  from  the  output,  rather  than  dividing  the 


total,  so  that  a  change  from  300  to  310  volts 
shows  up  at  the  sampling  tap  as  a  move  from 
150  to  160  volts,  With  the  divider,  the  same 
change  would  show  up  as  a  shift  from  150  to 
155  volts, 

If  very  high  output  voltage  is  desired,  the 
entire  regulator  circuit  can  be  "floated"  above 
ground  and  the  ground  returns  shown  in  Fig; 
11  would  then  be  made  to  the  top  of  a  VR 
string.  In  this  way?  as  shown  in  Fig.  125  regu- 
lation can  be  provided  in  the  1000-voIt  range. 

The  full  current  swing  of  the  regulator  is 
retained  in  the  hookup  of  Fig.  12,  since  the 
VR  string  merely  establishes  a  705-volt 
"ground"  potential  for  the  regulator  circuit 
itself  and  no  load  current  passes  through  it 
Thus  this  type  of  circuit  finds  wide  use  for 
regulating  screen- voltage  supplies  for  SSB  lin- 
ears  which  require  750  to  1000  volts  screen 
voltage,  with  current  swings  exceeding  the 
values  readily  achieved  with  VR  tubes. 

Transistorized  regulators  may  be  designed 
using  the  same  principles  illustrated  in  Fig,  10, 
but  with  semiconductors  instead  of  tubes  for 
all  elements.  Since  extensive  design  articles 
have  appeared  in  the  recent  past  in  other  ham 
publications,  and  most  comprehensive  design 
data  is  included  in  IRC's  "Zener  Diode  Hand- 
book/7 we  won't  go  into  them  further  here. 

Suppose,  for  instance,  that  we  have  a  tran s- 
the  way,  though,  lend  themselves  to  various 
uses. 

Suppose,  fo  instance,  that  we  have  a  trans- 
mitter which  requires  regulated  voltage  for  its 
oscillator,  for  the  final  screens,  for  the  modula- 
tor screens,  and  for  the  speech  preamp*  Think 
we  can  do  it  with  two  VR  tubes? 
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FIGURE      12 

Floating   regulator 
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By  using  the  circuit  of  Fig.  97  and  hanging 
several  pots  and  control  tubes  onto  a  single 
VR  string,  it's  easy. 

Just  set  the  VR  string  for  300  volts  at  max- 
imum tube  current  with  maximum  expected 
supply  voltage,  and  hang  on  the  pots.  Select 
control  tubes  to  fit  the  requirements  of  the 
circuit  being  regulated;  a  12AU7  might  do  for 
the  oscillator  but  the  modulator  screens  would 
probably  like  a  6V6  better.  Adjust  each  pot 
individually  for  proper  voltage  in  its  regulated 
circuit,   and  were  in  business. 

Only  one  thing  must  be  kept  in  mind  when 
doing  all  this;  that's  heater-to-cathode  voltage 
breakdown  possibility.  Most  modern  tubes  are 
rated  to  withstand  a  potential  of  200  volts 
between  heater  and  cathode,  with  cathode  pos- 
itive, but  a  few  are  not.  And  if  the  regulated 
voltage   exceeds    200,    breakdown    is    possible 

anyway. 

Best  way  to  handle  this  is  to  supply  the 
regulator  tubes  from  a  separate  filament  line, 
and  tie  one  side  of  the  filament  line  supplying 
them  to  a  DC  voltage  which  is  equal  to  the 
average  of  all  regulated  voltages  (if  no  more 
than  250  to  300  volts  separates  the  highest  and 
lowest  regulated  voltage).  Then  heater-cathode 
voltage  ratings  won't  be  exceeded. 
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GUARANTEED  SURPLUS  TUBES: 


(*) — Brand  Mew 

(+) — Taken  from  New  Equip, 


*2C39A     $  6.95 

+2C39A  3.95 

*2C39B/ 

3CX1O0A5  9.95 

*2C40A        14.95 


*2C40 
*2C43 
*2E24 
*2E26 
*3C22 

M-65A 
M-125A 
+4-125  A 


5.95  @ 
4,95  @ 
2.50  @ 
2.25  @ 
9.95  @ 
6.95  @ 
16,95  @ 
9.95  @ 


M-250A 
MX150A 
MCX3D0A 
*100TH 

+  250TH 

+250TL 
*304TL 
*3%A/ 

2C51 
*403B 
*404A 
*416B 
*417A 
*S15 


19.95  @ 
9.95  @ 
29.95  @ 
9.95  @ 
12.50  @ 
10.95  @ 
19.95  @ 


.59 
2.50  @ 
2.75  @ 
9.95  @ 
4,95  @ 
2.95  @ 


*829B 
*832A 
*S36 
U625 
M626 
*5894 
6161 
*6146 
*5998 


Cathode  Ray 

Tubes 
Thyratrons 
Magnetrons 
Klystrons 


7.95 

4.50 

2.95 

.35 

.25 

1 4.95  <c 

10.95  @ 

2.50  @ 

@ 


@ 
@ 
@ 
@ 
@ 


1.50 


RCA   Image  Orthieon  #5820 
RCA   6181 


t 


$295.00  @ 
$195,00  @ 


WANTED:  TUBES         WANTED:  PARTS 


WANTED:  COMPONENTS 


WANTED:   NEW  &  USED 

GUARANTEED:    RECEIVING   TYPE   TUBES    LISTED   8EL0W    .55c    @ 
or  2  for  $t.00 

0A2  0A3  0B3  0C3       003  1N21B 

0B2  1N23B  1N23C  1N25     5U4  5US 

6AC7  6AG5  6BQ7     6H6   6SL7    6X5       12BH7  50C5     717A   7193 
6AW8  6AU6  6BK7     6J5    6SN7    12AT7   12CU5  50EH5  954      5J29 
6AQ5  6BE6  6BZ6     6K7   6J4       12AU7  26A7     VT49     957      6BQ6 
6AS6  6BQ5  6CG7     6SJ7  6X4       12AX4  35W4    89Y       1619   6U8 

El  MAC    VACUUM    VARIABLE    CAPACITORS    (WC60-20) 

20m  mf. -60mm  f.     lSKvrfc 

JENNINGS  UCSL  1,000  VAC,  VAR*  CAP .    ... 

ARC,  3  2  Meter  Transmitter  

MOO.    CR-5AC    Philmore    Rec.    Kit    &   Cabinet    (Orig. 
Cost   $59.40)    , ,  . , ,  ,.,**. 

MINIMUM   ORDER   $3.00 


$34.95  @ 
539,95  @ 
$15.95  @ 

$22.50  @ 


MID-WEST  ELECTRONIC  SUPPLY 

54  Mia  Ave.,  Day  ton  27,  Ohio  45427 


50  -   144  -  220 
CONVERTERS  &   PREAMPS 

I.F.a  at  7.  10,  14.  20,  22,  24,  20,  27,  28.  30.5  &  50  Mc, 
All  with  built-in  power  supply.  6  Meter  (6CW4-0US)  $34.50 
ppd,  2  meter  (4-6CW4)  $54.05  ppd.  Beet  appearance  and  work- 
manship of  any  VHF  converters.  Weak -signal  performance 
equal  to  or  better  than  any  other  nuvlstor  or  417 A  manu- 
factured converters.  Best  value  by  far.  Write  for  deseripUfe 
literature. 
Parks    Electronics  Rt    2W    Boi   35  Beaverton.    Ore. 


GENERALIZE  YOURSELF! 

LEARN   RADIO   CODE 


PRICE 


The  EASY  WAY 

No  Books  To   Read — N«  Visual 

Gimmicks   To    Distract    Toy.    Just 

listen   and   learn 

Baiad  on  modern  asytho  to  ileal 
techniques  —  This  count  will 
take   you    beyond    IS   w*p.m.    In 

LESS  THAN   ft   THB  TIME 

Available  also  on  magnetic  tape 

St*   Your    Dealer   Now/ 


$9.95 

Album  Contains  Three  12"  LP's  %Vt  Hr.   Instruction 


Life   Story   of 
Nikola  Tesla 

Now,  learn  code  and  some- 
thing else  at  the  same  time. 
Fascinating  story  and  code 
practice  at   same  time,     $2.49 

EPSILON  RECORDS 
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at  Every  Amateur 

Know 


ITC—IRAC—FRC—FCC—IFRB 


Wells  Choprn  W2DUD 
1  1 8  Woodmoncy  Lane 
Fayetteville,    N,    Y. 

Picture!  by  Bli  Hot>*tc*  K2YFP 


We  are  avid  users  of  one  of  the  worlds  most 
important  resources,  spectrum  allocation.  There 
is  just  so  much  of  this  resource  so  until  some 
one  invents  negative  frequency  we  will  just 
have  to  resign  ourselves  to  using  techniques  to 
conserve  it  In  addition  we  must  use  it  wisely 
and  fight  for  it  desperately.  This  limited  spec- 
trum is  the  direct  cause  of  the  extreme  pres- 
sures of  diverse  groups  to  obtain  space  for 
their  groups*  The  fight  for  frequency  allocation 
(and  we  amateurs  are  part  of  it)  is  really  a 
blue  chip  poker  game  that  is  extremely  com- 
plicated by  the  demands  and  needs  of  the 
Military-Government-Commercial  and  private 
services.  There  is  a  great  feeling  by  all  groups 
that  their  interest  is  more  important  than  any 
other  group  and  each  is  out  to  prove  it.  Mil- 
lions of  dollars  are  spent  every  rear  by  these 
groups  with  permanent  lobby s  in  Washington 
whose  sole  job  is  keeping  what  they  have  and 
looking  for  a  slice  of  the  other  fellows  spectrum 
for  their  own  group.  They  all  are  looking  at 
our  ham  bands  covetously.  All  of  this  grows 
more  complicated  daily  by  the  rapid  growth 
of  the  worlds  population  and  its  inherent  dire 
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need  for  communications.  Then  toss  in  the 
enemies  of  the  free  world  imprieations  and 
those  who  are  interested  in  only  spectrum  for 
themselves.  Then  add  the  interests  of  friend! v 
foreign  nations  you  have  the  makings  for  a  real 
donniebrook  at  the  ITU  in  1965.  The  pres- 
sures over  the  years  to  relieve  us  of  frequencies 
has  been  extreme.  There  is  no  question  that 
the  pressures  will  become  greater;  In  the  past 
the  ARRL  has  done  a  good  job  in  representing 
our  interests,  however,  I  think  the  time  has 
come  to  reappraise  our  situation  in  Amateur 
Radio*  Unfortunately  some  of  us  take  this 
valuable  resource,  use  it  and  take  it  for 
granted.  Perhaps  its  time  for  all  of  us  to  make 
a  contribution  to  perpetuate  amateur  radio. 
You  ask— what  can  I  do?  Well  the  first  thing 
you  can  do— is  to  learn  a  little  about  this 
wonderful  hobby  of  ours. 

You  should  know  how  we  came  into  exis- 
tance.  If  you  are  interested  in  history  try  Two 
Hundred  Meters  and  Down  bv  Clinton  De- 
soto  and  then  pickup  some  history  books  in 
the  library  to  get  the  commercial  side  of  the 
picture. 

This  whole  radio  business  started  way  back 
in  the  1800's  when  the  names  of  Michael 
Faraday  (perhaps  this  is  where  we  got  mike 
farad)  Henry,  Ohm,  Kirchoff,  Ampere,  Hertz, 
Morse  and  then  the  more  recent  names  of 
Marconi,  Fleming,  Tesla,  DeForest,  Arm- 
strong and  others  appeared.  Maxwell  really 
started  the  whole  thing  with  his  famous  theory 
ie,  he  reduced  all  known  electrical  and  mag- 
netic phenomenon  to  motions  in  the  form  of 
waves  in  a  substance  which  due  to  the  etheral 
like  nature  of  this  phenomenon  he  called  ether. 
Like  he  said,  was  a  wave  in  space,  heat  an- 
other and  electrical  another.  The  difference 
between  them  was  in  the  rapidity  of  their  oscil 
lation.  Light  waves  were  short  and  heat  waves 
long  and  between  them  was  an  enormous  space 
about   which    nothing   was   known.    This    un~ 
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known  space  trigged  off  a  rash  of  scientific 
experiments  leading  eventually  to  radio. 

While  researching  for  material  for  this  ar- 
ticle I  was  surprised  to  learn  that  Marconi  was 
really  not  the  first  to  use  ether  for  transmission 
as  Di\  Mahlon  Loomis  the  brother  of  the 
famous  radio  author  Mary  Texana  Loomis, 
patented  telegraphy  through  the  atmosphere 
in  1872  as  shown  in  Figure  #1.  For  those  who 
do  not  recognize  it  the  background  gadget  is 
a  spark  gap— a  key  item  in  the  transmitters  of 
those  days.  Those  early  days  must  have  been 
exiting—imagine  yourself  in  1872  when  even 
wire  telegraphy  was  new—  then  along  comes 
ether  transmission . 

It  took  a  sharp  persistant  intelligent  youth 
named  Marconi  who  realized  the  commercial 
significance  of  radio  and  took  advantage  of  all 
the  past  and  started  commercial  radio,  Marconi 
did  not  invent  radio  as  so  many  think— he  took 
advantage  of  and  understood  and  promoted 
this  new  communication  tool  Marconis  lot 
was  not  easy— he  encountered  superstition, 
untold  opposition  and  harrasement  but  he 
finally  succeeded  in  transmitting  a  mile  via 
the  ether  and  by  early  1896  had  increased  this 
distance  to  four  miles.  In  this  same  year, 
twenty-six    years    after    Loomis^    Marconi    re- 
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ceived  his  famous  British  Patent  -7777. 

It  was  obvious  from  the  start  that  some  form 
of  international  agreement  was  necessary,  be- 
cause this  new  medium  was  used  aboard  ships 
who  sailed  the  seas.  In  the  early  days  things 
were  quite  loose  in  Amateur  Radio  one  merely 
used  his  initials  for  call  letters.  The  events  in 
the  international  regulation  of  telephony  and 
telegraphy  over  wires  and  then  radio  was  real- 
ly the  history  of  what  is  now  known  today  as 
the  ITU  International  Telecommunication 
Union, 

These  events  were: 

1849— The  telegraph  first  used  international- 
ly. 
1865— Foundation  of  the  International  Tele- 
graph Union  by  twenty  States  with 
the  adoption  of  the  first  Convention, 
First  Telegraph  Regulations, 
1868— Vienna    Conference.    Bureau    of    the 

Union   set  up   in  Berne. 
1871-2— Rome   Conference. 


Though  we've  advertised  hundred-dollar  converters, 
our  biggest  seller  is  our  HJC-50.  This  tittle  nuvistor 
converter  is  unbeatable  for  all  but  the  most  exacting 
applications.  The  circuit  is  simple  ...  so  simple  you 
wouldn't  expect  that  it  took  weeks  and  weeks  of  exhaust- 
ing diddling  before  we  had  every  aspect  of  it  opti- 
mumized.  The  idea  is  to  have  just  the  right  amount  of 
gain  so  you  can  drive  your  receiver  well  but  not 
enough  to  run  into  overload  problems.  The  grounded- 
grid  6CW4  provides  an  extremely  low  noise  front  end 
and  contributes  greatly  to  the  3  db  noise  figure  which 
we  strive  to  better  with  each  unit.  A  6U8  crystal  con- 
trolled triode  oscillator  and  pentode  mixer  keeps  the 
noise  low  and  th3  gain  up. 

The  6.3  volts  and  1  ampere  and  150  volts  at  40  ma 
required  to  power  the  HJC-50  can  easily  be  borrowed 
from  your  communications  receiver  .  .  .  or  supplied 
by  our  HJS  power  supply  which  is  designed  to  plug  right 
into  the  HJC-50  ($9.95). 

The  HJC-50  permits  you  to  tune  the  six  meter  band 
by  tuning  your  communications  receiver  between  14*18 
mc. 

The  HJC-50  is  available  by  direct  mail  from  Redline, 
Jaffrey,  New  Hampshire,  It  is  completely  guaranteed: 
your  money  refunded  if  you  want  it  back  for  any  reason 
whatever. 

Price:  $31.95. 
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TELREX_ ROTATOR-INDICATOR  SYSTEM  MODEL  TS2M-RIS 

•  MAST  FEEDS  THRU  ROTATOR  W 

FOR  SAFER   AND  EASIER 
INSTALLATION     MAINTENANCE 

•  1300  m/LBS    ROTATION  TORQUE 

•  SELF  LOCKING  BY  STURDY  WORM  GEARS 

•  AZIMUTH  INDICATION  BY  SEL5YNS 

•  AUTOMATIC   LIMIT  Of  ROTATION 

•  DESIGNED  FOR  2"0  0   MASTING 

•  MALLEABLE  CAST  WASTING  CLAMP SUPPUED 

•  OUTPUT  SPEED  APPROX    1  RPM 

•  WILL  FIT  INTO  Ofl  ONTO  A   6*  SIOED  TOWER 

WRITE  FOR  F^EE  PL-4'f  DESCRIBING  ThF.  WOHl  D5  MOST  POPULAR  ANTENNAS 


c  '-    ,   MODEL  *"S* 

^mf*j  MODEL  T55' 
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TELREX  LABS. 

A5BURY  PARK  N  J. 
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1885— Berlin  Administrative  Conference. 
First  ITU  provisions  for  international 

telephony. 

1903— Berlin.  Preliminary'  Radio  Conference 
of  nine  States. 

1906— Berlin,  First  International  Radio 
Conference  with  29  States.  Conven- 
tion and  Radio  Regulations  drawn 
up.  Adoption  of  SOS  Signal. 

1912— London  Radio  Conference,  Improved 
Radio  Regulations. 

1924— Paris.  Creation  of  CCIF  (Internation- 
al Telephone  Consultative  Com- 
mittee). 

1925— Creation  of  CCIT  (International  Tele- 
graph   Consultative    Committee) . 

1927— Washington  Radio  Conference  with 
eighty  States,  Establishment  of  COR 
( Intern  ation  al  Rad  io  Consul  tative 
Committee).  First  allocation  of  radio 
frequencies  to  the  various  radio 
services. 
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Fig,   3 

1932— Madrid    Conferences.    Organization's 
title    change    to    International    Tele- 
communication Convention.  New  Ra- 
dio, Telegraph  and  Telephone  Regu- 
lations. 
1938— Cairo  Administrative  Radio  and  Tele- 
graph and  Telephone  Conferences, 
1947— Atlantic     City     Plenipotentiary     and 
Radio  Conferences.  Creation  of  Inter- 
national Frequency  Registration  Board 
(IFRBj,  New   International  Frequen- 
cy List   Creation  of  the  Administra- 
tive   Council.    Agreement    with    the 
United   Nations   approved. 
1948— Seat    of    the    Union    transferred    to 

Geneva, 
1952— Buenos  Aires  Plenipotentiary  Confer- 
ence. 
1956-Geneva.  CCIF  and  GCIT  merged  into 
new  CCITT  (International  Telegraph 
and    Telephone    Consultative    Com- 
mittee ) , 
1958— Geneva    Telegraph    and    Telephone 

Conference. 
1959— Geneva    Plenipotentian     and     Radio 

Conferences, 
Radio  in  the  United  States  was  not  officially 
regulated  in  the  early  days  and  it  was  not 
until  1910  diat  the  U.S.  approved  and  re- 
quired certain  ships  to  cany  radio.  July  1, 
1911  saw  a  Radio  Division  formed  under  the 
Department  of  Commerce  to  enforce  the  act 
of  1910.  It  was  not  until  1912  that  an  Act 
was  passed  licensing  radio  wireless  operators. 
On  February  23 ,  1826  President  Coolidge 
signed  the  Dill-Whitebill  that  created  the  Fed- 
eral Radio  Commission  (FRC)  and  brought 
order  to  a  chaotic  radio  situation..  Vacuum 
tubes  had  just  taken  hold  and  had  a  good 
foothold.  One  of  the  early  licenses  of  this  peri- 
od is  shown  in  Figure  2.  The  extra  First  Class 
license  for  hams  apeared  in  this  period  and 
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Figure  3  shows  a  license  of  this  category 
along  with  a  Radio  Operator  First  Grade-  Also 
note— the  UV200  tube  shown  was  used  in  this 
time  period.  The  Extra  First  Class  license  had 
its  incentive  in  that  it  let  the  holder  use  addi- 
tional phone  space.  The  FRC  quickly  devel- 
oped rules  and  regulations  and  operated  until 
July  11,  1934  at  which  time  the  Radio  Act 
of  1934  was  signed  creating  the  Federal  Com- 
munications commission  (FCC)  which  we  are 
operating  under  today.  Figure  #4  shows  the 
books  that  contain  the  information  that  means 
life  or  death  to  ham  radio. 

Figure  5  shows  todays  rules  and  regulations 
with  the  Amateur  Section  Volume  6  Part  12 
held  in  the  hand.  Figure  6  lists  the  complete 
set.  You  will  note  the  FCC  regulates  a  good 
deal  more  than  Amateur  Radio.  These  regula- 
tions are  available  from  the  government  print- 
ing office  and  a  post  card  will  bring  you  the 
price  list. 

The  international  aspect  of  radio  has  devel- 
oped to  such  an  extent  that  almost  no  major 
frequency  allocation  can  be  made  without  con- 
sidering world-wide  usage.  In  consequence, 
the  primary  allocation  of  frequency  bands  is 
now  determined  by  international  treaty  and 
other  agreement  ,and  assignment  of  individual 
channels  within  those  bands  is  made  bv  the 
member  nations  accordingly,  This  now  in 
eludes  frequencies  for  space  communication. 

Therefore,  it  behoves  us  as  users  of  this 
spectrum  and  having  a  real  interest  to  retain 
our  position— that  we  understand  all  the 
aspects.  The  (ITU)  International  Telecom- 
munication Union  is  a  most  important  part 
of  our  life  or  death  story— though  we  amateurs 
have  a  dual  job  of  selling  our  own  government 
and  people  of  our  worth  to  them,  So— lets  take 
a  look  at  the  whole  aspect.  See  Figure  7  chart 
This  chart  is  specifically  shown  to  indicate 
that    this    spectrum    allocation    problem    is    a 
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re  entrant   filters  and   tuners. 

Whether  you  want  PL259  or  $0239  Co-ax  connectors  at  $.45 
each— 3  for  $1,25  or  a  27  DB,  432  MC  antenna  on  a  200  ft* 
tower,  we  can  furnish  it. 

Extremely  fine  prices  on  combination  deals. 
NOW!  One  stop  shopping. 
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Fig.    5 

game  for  knowledgeable  experts.  One  finally 
grasps  the  Fact  that  there  are  a  great  many 
groups  interested  in  spectrum.  This  is  a  simpli- 
fied chart- for  instance;  under  the  various 
committees  the  interdepartment  advisory  com- 
mittee lias  13+  member  groups,  the  telecom- 
munication planning  20+  and  the  telecom- 
munication  advisory  board  13.  There  are  manv 


intricate  tie-ins  and  delicate  interrelations  to 
consider.  Our  own  national  problem  as  shown 
is  complex  but  when  you  add  the  international 
as  shown  on  the  right  you  complicate  the 
problem  to  a  considerable  degree.  The  practi- 
cal problems  are  real  and  you  can  put  your 
finger  on  them  but  the  intangible  political  and 
psychological  problems  are  extremely  complex. 
The  small  box  indicating  lobbyist  is  indeed 
a  very  important  box. 

Now  lets  take  a  look  at  the  ITU— what  is  it 
and  what  does  it  do?  Quoting  from  a  Depart- 
ment of  state  document  serial  No.  384— 4th 
revision: 

International   Telecommunication   Union 

(ITU) 

The  Convention  referred  to  herein  is  the 
International  Telecommunication  convention, 
Geneva  1959,  which  on  January  1,  1961  re- 
placed the  Buenos  Aires  Convention,  1952. 
The  instrument  of  ratification  by  the  United 
States  of  the  Geneva  Convention  was  deposited 
with  the  Secretary  General  of  the  ITU  on 
October  23,  1961, 
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HILLTOPPERS 


New  6  arid  2  meter  portable  beams.   For 


'Mountain  Goats'  that  tike  BIG  SIGNALS 
from    little    rigs. 


Model   6MHT   ci   meter   3   dvments        Xet    13.95 

Model        T2M   2    meter  S  elements    (wide 

paced)  Net   16,95 


HI  PAR  PRODUCTS  CO. 

FITCH  BURG,    MASS. 


The  International  Telecommunication  Union 
(ITU)  is  an  international  organization  estab- 
lished for  the  purpose  of  coordinating  inter- 
national telecommunications  of  all  kinds. 
It  operates  principally  through  conferences, 
meetings,  an  Administrative  Council  and  a 
secretariat  and  by  correspondence.  Its  seat  is 
located  in  Geneva,  Switzerland.  It  is  the 
specialized  agency  of  the  United  Nations 
concerned  with  telecommunications.  As  of  this 
date,  it  has  122  members  and  2  Associate 
members.  The  membership  is  increasing 
steadily  and  rapidly  as  the  new  countries  of 
Africa  join  the  Union. 

The  Plenipotentiary  Conference  is  the 
supreme  organ  of  the  Union.  It  deals  with 
the  basic  principles  underlying  telecommuni- 
cations, and  with  administrative,  budgetary  and 
personnel  questions,  as  outlined  in  Article  6 
of  the  Convention.  Its  decisions  are  embodied 
in  a  convention  or  treaty.  It  can  amend,  revise, 
set  aside  or  change  the  decisions  of  the  Ad- 
ministrative Council,  other  organs  of  the  ITU 
and  any  of  the  other  conferences  or  meetings, 
or  of  the  Secretary  General.  It  meets  normally 
at  a  place  and  date  decided  on  by  the  previous 
Plenipotentiary  Conference  and  the  delegates 
have  full  powers  to  sign  a  treaty  or  convention, 
which,  in  the  case  of  the  United  States,  must 
be  approved  by  the  Senate  and  ratified  by  the 
President, 

The  1962  report  published  in  1963  lists 
328  persons  employed— excluding  staff  engaged 
on  short  term  contracts.  Of  the  above  16  were 
elected  officials,  242  permanent  office  holders 
with  contracts  and  70  holders  of  fixed  term 
contracts. 
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FIGURE     7 


The  chart  Figure  8  shows  the  1965  pleni- 
potentiary   conference    that    will    affect    ham 


There  are  several  types  of  conferences  con- 
vened bv  the  ITU-  Articles  6  and  7  of  the 
Convention  describe  them  and  set  forth  the 
procedures  for  calling  them.  Briefly,  depend- 
ing on  the  type  of  conference,  they  may  be 
convened  by  the  preceding  conference  of  the 
same  type,  or  when  at  least  twenty  Members 
and  Associate  Members  of  the  ITU  have  ad- 
dressed individual  requests  to  the  Secretary 
General,  or  on  a  proposal  of  the  Administra- 
tive Council  of  the  ITU. 
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A  United  States  Delegation  for  a  conference 
is  made  up  prior  to  the  holding  of  the  con- 
ference and,  in  general,  is  composed  of  per- 
sons from  Government  and  industry  who  are 
familiar  with  the  subject  matter  of  the  con- 
ference and  have  participated  in  the  prepara- 
tory work. 

We  now  have  three  excellent  Amateur 
Radio  Magazines  to  express  our  views. 
Through  these  mediums  we  can  express  our 
views  and  have  some  amount  of  control  over 
the  problems.  They,  in  turn,  realizing  the 
power  of  the  printed  word  will  use  only  those 
things  that  benefit  ham  radio.  We  have  too 
many  pesudo  experts  who  rant  and  rave  on 
the  ham  bands  (with  the  world  listening) 
about  a  subject  that  is  unbelievaeably  com- 
plex while  our  competition  for  spectrum  al- 
location has  a  group  of  Washington  attorneys 
carefully  studying  every  move  and  this  in  turn 
is  coldly  calculated  and  released  for  publicity. 
Other  groups  have  taken  to  poison  pen  writing 
and  promiscuous  mailing.  Still  other  groups, 
especially  clubs  have  some  very  fine  maga- 
zines. 

We  need  lobbying  help  but  there  is  a  way  to 
do  it  We  have  many  hams  in  important  places 
—Senators,  Congressmen,  sons  of  ex  presidents, 
high  military  officers  and  many  others.  By 
proper  action  the  group  who  is  presenting  our 
case  can  use  help— so—  know  your  ARRL 
Director  and  see  that  he  represents  you  read 
CQ  and  keep  in  tune  with  the  times.  So  let's 
cooperate  and  preserve  our  bands— it  is  time 
for  everyone  to  accept  what  the  best  minds  in 
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radio  can  do  for  us.  The  die  is  cast  for  1965 
ITU— let's  be  sure  we  don't  lose  bands— lets 
gain  some— with  your  letters  and  ideas  to  the 
magazines— we  will  have  the  strength  ot 
250,000  minds  welded  into  a  single  master 
plan  to  see  that  our  wonderful,  useful  neces- 
sary amateur  radio  grows   and  prospers. 

This  is  the  time  for  QST\  CQ,  and  73  to  do 
a  yeoman  job  in  presenting  the  best  side  of 
amateur  radio* 

.  .  -  W2DUD 
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Club  Announcements 


OF   THE  WORLD'S   FINEST 

ELECTRONIC     GOV'T 
SURPLUS    BARGAINS 


HUNDREDS  OF  TOP  QUALITY 

ITEMS — Receivers.  Transmitters, 
Microphones,  Inverters,  Power  Sup- 
piles.  Meters.  Phones.  Antennas,  In- 
dicators, Filters*  Transformers,  Am- 
plifiers, Headsets.  Converters,  Control 
Boxes,  Dynamotors,  Test  Equipment, 
Motors,  E  lowers.  Cable,  Key  era, 
Chokes,  Handsets.  Switches,  etc-,  etc* 
Send   for   Free   Catalog— Dept.  73. 


FAIR    RADIO    SALES 

2133  ELIDA  RD.  *  Bex  1105  •  LIMA,  OHIO 


Win    A    Trip    to    Bermuda! 

Tired  of  contests  where  the  only  award  is  a 
fancy  piece  of  wallpaper?  The  Bermuda  Amateur 
Radio  Contest  offers  first  prize  of  on  airfine  round 
trip  to  Bermuda  for  two  plus  a  week  at  Carlton 
Beach,  Bermuda's  newest  hotel.  In  addition,  high 
scorer  in  each  U.  S.  and  Canadian  call  district  will 
receive  a  handsome  certificate  signed  by  the  Gov- 
ernor of  Bermuda.  The  contest  will  be  held  the 
weekends  of  May  2,  and  May  1 6,  and  is  for 
single  operator  phone  or  CW  stations  on  80 
through  10  meters.  Log  sheets  and  complete  rules 
can  be  obtained  from  the  Contest  Committee,  Ra- 
dio Society  of  Bermuda,  P.O.  Box  275,  Hamifton, 
Bermuda. 

Birmingham    Ham  rest 

The  1  Ith  consecutive  session  of  the 
Birmingham  Amateur  Radio  Club  will  hold 
forth  in  Birmingham  on  the  week  end  of 
May  2-3,  1964.  The  location  is  the  State 
Fair   Grounds. 


The  Southern  Tier  Radio  Clubs  of  Broome  County 
are  holding  their  Fifth  Annua)  Dinner  on  April  4, 
1964,  at  St,  John's  Ukranian  Hall,  Virginia  Ave- 
nue, Johnson  City,  New  York,  Doors  open  at  5:00 
p.m.;  dinner  wifl  be  served  promptly  at  7:00  p.m. 
Tickets  are  S3. 50  per  adult  and  $1,75  per  child 
under  12  years  of  age;  reservations  must  be  made 
by  April  1.  For  tickets  write  Harry  Spencer,  1165 
Vestal  Avenue,  Binghamron,  New  York* 


ALL  BAND  TRAP  ANTENNA  ! 


Reduces  interference  ind 
Njise  on  AH  Makes  Short 
Wave  Receivers.  Makes  World 
Wide  Reception  Strenier. 
Clearer   on    All    Rands! 


md 


For  ALL  Amateur  Tram* 
Mitten.       Guaranteed      for 
500  Walt*  Power  for   Pi 
Net  or  Link  Direct   Feed. 
Light.  Neat.  Weatherproof 


Complete  as  shown  total  tenet  h  102  ft,  with  9G  ft.  of  72  ohm 
balanced  feedllne.  Hi* impact  iuulded  remnant  ir«i^.  itti.  3  or. 
1*  X  5*  Jong).  Tou  Just  tune  to  desired  band  fur  beamlike  re- 
mit*. Eire  firm  for  ALL  world -wide  short- ware  resetters  and 
amateur  transmitters.  For  NOVICE  AXD  ALL  CLASS  AMA- 
TEURS I  NO  EXTRA  TUNERS  OR  GADGETS  NEEDED ! 
Eliminate*  5  separate  antennae  with  exeplleni  performance 
guaranteed.  Inconspicuous  for  snooty  neighborhoods!  NO 
HAYWIRE  HOUSE  APPEARANCE!  EASY  INSTALLATION  I 
80-40-20-15-10    meter    bands.    Complete    114.93 

40-20*15-10  meter  bands.   54-ft.   ant.    (best  for  awl's)    ...    13.95 

SEND  ONLY  $3.00  (cash,  etc.,  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid 
deliver?.  Complete  Installation  &  technical  instructions  fur- 
niched.    Free    Information    on    many    other    all    bflnd    antennas. 


WESTERN 


on 

Available    nnlv    from: 
RADIO     —     Dent.     A7-4    — 


Kearney,     Nehraska 


TV  CAMERA 

We  hare  the  lowest  prices  and  complete  stock  of  all  components 
for  making  your  own  Ham  TV  or  closed  circuit  TV  camera 
plus  exclusive  VANGUARD  printed  circuits  and  incredibly 
low  prices  on  Fl.9  lens  with  focusing  mounts.  Complete  ready- 
to-operate  cameras  also  available  at  the  lowest  prices  you'll 
ever  find. 

For  more  information,  price  list,  and  photos, 
send  10c  coin  or  stamps. 

VANGUARD  ELECTRONIC  LABS  Dept.  H-4 
1  90-48— 99th  Ave.  Mollis,  N«  Y.  1  1  423 


TELEWRITER 
MODEL  "L" 
FREQUENCY 
SHIFT 
CONVERTER 


$199  (dual  eye  indicator; 
S279  (CR  tube  Indicator} 
$14.50  cabinet 


Audio  input.  Scope  or  dual  eye  indicator,  Plugnn  inductors  for  wide  or  narrow  shift.  Axis  restorer  &  Limiter 
can  be  switched  in  or  out  of  circuit  to  suit  conditions  of  fading  or  interference.  Copies  on  Mark  only  or 
Space  only  automatically  Mark  hold  circuit.  Loop  &  Bias  supply  for  optional  polar  relay  for  keying  trans- 
mitter. Keying  tube  keys  magnet  Terminals  on  chassis  for  external  keying  relay  &  scope  indicator. 

ALLTRON I CS- HOWARD   CO.,   Box    19,  Boston    1,  Mass. 
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Letters 


Dear  Wayne: 

I Mease  excuse  the  league  stationery  but  I  want  to  use 
it  up  as  fast  as  possible— I  may  be  ashamed  to  use  it  ;tt 
all  otic  of  these  days  if  the  little  people  of  Newtngton  keep 
having  their  wa 

1  have  been  a  loyal  ARKL  member  ever  since  1  start 
in  ham  radio  in  1958  at  age  47  to  satisfy  a  need  for  an 
absorbing  hobby  following  a  coronary  the  year  before. 
Upon  getting  niy  general  license  I  immediately  dedie;H  ■! 
a  suhstantial  portion  of  my  available  time  to  serve  my 
comn        iy   with   the  new  privilege  which   I  had  earned   the 

rd  way  with  no  technical  background.  I  joined  the 
Wayne  County  RACES  organization  serving  as  assistant 
zone  officer >  zone  officer  ami  now  assistant  county  officer,  I 
have  served  in  many  other  ways,  such  as  handling  traffic 
for  our  service  men  overseas,  relaying  emergency  message*, 
etc.  I  have  sent  important  news  messages  via  radio  tele- 
type, for  example,  my  own  TV -eye  witness  account  of  the 
shooting  of  Oswald  sent  to  the  S.  S,  Hope  minutes  after 
event,  etc.  On  the  technical  side,  my  son,  K3JND,  and  1 
designed  and  built  a  RTTV  TV  with  Image  inversion  and 
flip-flop  section  thai  performs  as  well  as  any  that  I  have 
seen  yet.  I  have  some  store  equipment  and  I  have  buitt 
about  fifteen  kits  but  I  have  many  other  things  that  I 
and  my  son  have  built  and  developed  on  a  strictly  home 
brew  Via  sis  with  due  regard  to  our  gradual  self  acquired 
technical  knowledge,  I  believe  that,  although  still  not  fast 
at  cw,   L  am  a  good  operator. 

With  that  background,  plus  a  substantial  professional 
education  in  other  fields,  1  feel  that  I  have  the  capacity  to 
reach  fair  conclusions  concerning  the  relative  value  of 
organizational  endeavors  on  the  part  of  others  who  purport 
to  represent  the  amateurs  of  the  United  States.  Up  to 
a  certain  time  last  yeart  I  continued  to  support  the  ARRL 
m  every  respect.  I  sought  new  members  ami  contributed 
1m  the  building  fund.  When  the  question  of  incentive  It- 
censing  came  up  I  considered  the  matter  seriously <  not 
necessarily  from  my  own  personal  point  of  view,  but  from 
the  angle  of  every  ham  I  knew.  I  talked  with  ot iters, 
voung  and  old,  technically  inefficient  and  proficient,  and 
[  came  to  the  conclusion  that  perhaps  some  form  of  in- 
centive licensing  might  be  good  for  the  long  pull  by 
increasing  the  requirements  of  the  present  examinations 
but  realizing,  of  course,  that  technical  upgrading  alone 
will  never  solve  the  purel;  erating  problems.  Some  of 
the  most  insolvent  and  provocative  bams  I  know  or  en- 
countered are  so-called  old-timers  of  vtously  possessing  some 
degree   of   technical    skill    but   lacking   in   decency   and    lei 

ill   it   amateur  **civtl  rights 

Well,  to  shorten  the  story,  when  I  discovered  that  the 
ivory  tower  boys  were  trying  to  make  a  case  for  license 
degradation  under  the  guise  of  the  absolute  need  for  ma- 
education  I  began  to  think  of  the  injustice  to  even  a 
minority  who  deserve  and  pan  I  for  the  protection  of  the 
ARRL — -I  began  to  think  about  my  retired  friends  who 
have  invested  in  equipment  I  tin  through  perhaps  illness  or 
age  itself  would  be  hard  pressed  to  aspire  to  higher  techni- 
cal demonstration — for  what  just  to  keep  their  present 
status.  On  the  other  hand  if  the  examinations  were  only 
multiple  choice  questions  easily  mastered  by  memorization 
without  the  need  for  sound  baste  education,  whai  i<,,,,l 
WOtlld  the  upgrading  do  in  the  long  run? 

Naive  as  I  was  I  believed  that  the  ARRL  would  not 
even  consider  the  question  any  further  if  even  a  substantial 
minority  felt  the  unfairness  of  a  degradation  proposal. 
When  I  saw  that  the  wind  was  blowing  in  the  wrong 
direction  through  QST  editorials  and  numerous  article! 
and  speeches  by  a  handful  of  professional  technicians 
posing  as  true  amateurs,  most  of  whom,  you  can  bet,  got 
their  education  and  technical  backgrounds  at  the  taxpayers* 
expense  either  in  the  service,  by  G.I.  bill  or  with  some 
government  contractor,  I  finally  decided  to  write  a  personal 


letter  to  each  ARRL  director  and  vice-director  and  our 
honoralle  league  president  to  alert  them  to  the  pressure 
that  was  going  on.  I  made  it  el  ear  that  what  I  was  opposed 
to  wTas  simply  the  downright  degradation  and  not  to 
incentive  itself.  Furthermore,  I  proposed  a  simple  and 
reasonable  solution  which  has  been  the  basis  of  upgrading 
every  license  privilege  since  Kingdom  Come.  A  copy  of 
my  letter  is  attached.  As  you  will  note  it  wTas  mailed  8  few 
weeks  before  the  fateful  ''unanimous'1  decision.  For  all  my 
trouble,  I  received  ;t  reply  from  one  West  Coast  director 
who  said  it  was  a  fine  idea.  My  own  director  or  vice 
director  did  not  show  the  courtesy  of  even  a  post  card 
reply,  nor  did  I  get  a  peep  out  of  the  president  or  the 
little  people  at  headquarters,  nor  was  my  letter  published 
or  mentioned  anywhere.  As  far  as  I  could  sec  the  only 
negative  letters  published  were  bitter  and  uncompromising 
in  nature,  presumably  to  make  sure  that  most  of  the  mem- 
bership would  feel  that  these  objectors  were  rabid  re- 
actionaries who  probably  didn't  deserve  a  general  ticket 
in  the  first  place, 

1  have  to  admit,  Wavne,  I  used  to  think  you  were  a 
screw-ball  for  taking  perhaps  somewhat  violent  stands  on 
various  controversial  subjects.  Maybe  you  still  are,  but  I 
have  been  following  you  closely  on  this  licensing  question 
and  you  are  right  in  their  pitching  for  everyone  of  us 
and  you  are  right  in  there  pitching  for  everyone  of  us 
whether  we  like  it  or  not — and  I  like  it. 

So,  before  the  little  men  at  Newington  decide  to  disclose 
any  of  their  other  nine  points  of  progress,  here  is  my  ten 
dollars  for  the  Institute  of  Amateur  Radio  and  let's  get 
with  it  and  a  sound  and  sane  representation  of  all  of  us 
who  want  to  protect  our  beloved  avocation  from  without 
and  within. 

Good  Luck,  Wayne,  and  may  the  organization  rise  to  the 
occasion  under  your  leadership. 

73 

Sincerely  Yours t 
Everett  M.  Hawley,  Jr. 
K8JTT 

Dear  Mr.  Green; 

I  wish  to  take  this  time  to  compliment  both  you  and 
your  devoted  staff  for  your  excellent  contributions  to  the 
field  of  amateur  radio*  During  this  time  of  divided  feelings 
something  is  needed  to  stand  fast  and  defend  the  true 
radio  amateur.  This  is  what  you  are  doing,  Please  con* 
tinue  to  hold  your  ground,  There  are  many  of  your  fellow 
hams    stan ding    behind    you. 

I  have  one  suggestion  in  regard  to  the  Institute  of 
Amateur  Radio.  There  are  many  college  students  like 
myself  who  find  it  very  difficult  to  find  the  ten  dollars 
to  invest  in  the  verv  worth  while  organization.  May  I 
suggest  a  fund  for  donations  where  hams  like  myself  can 
donate  whatever  amount  of  money  we  can  spare  to  sup- 
port   the    loAR? 

73t 

K8LPD/9 

c/o     Rose     Polytechnic     Institute 

Terre    Haute,    Indiana 

Dear  Wayne: 

Being  a  newspaperman  as  well  as  an  "nld- timer1  (first 
ticket  1916)  I  am  not  too  avid  in  this  "Letters  To  The 
Editor"  bit.  But  as  I  had  occasion  to  write  your  Circula- 
tion Department  anyway,  thought  I'd  toss  a  bouquet  at 
the  same  time. 

You  ARE  doing  a  very  fine  job  now>  and  have  always 
done  so,  even  when  hamstrung  by  the  Cowan  group. 
Being  more  or  less  inactive  Cham-wise)  the  past  couple  of 
years t  I  wondered  what  ever  happened  to  "Never  Say 
Die,"  and  it  was  only  within  the  past  year  I  noticed  73* 
on  the  newsstands  and  have  consequently   been  taking  the 


80 


73  MAGAZINE 


publication  since.  For  \mir  over-all  information:  I  am 
(and  have  been  for  years)  a  member  of  the  ARRL ;  I 
disapprove  of  the  methods  being  used  by  the  Board  of 
Directors  and  or  the  "Executive  Committee" ;  and  I  am 
opposed  to  proposal  as  set  forth  by  the  ARRL.  I  am  of 
the  opinion  that  there  should  be  and  will  be  some  changes 
made  in  the  license  structure,  but  the  "Proposal"  isn't  it  I 

As  a  newspaperman,  I  like  your  approach  to  the  entire 
question,  by  not  going  off  half-cocked,  but  rattier  reviewing 
the  prn*  and  cons  of  nil  the  facts  that  can  be  associated, 
or  affect   the  proposition    in   judgment. 

R.    A.     Pedersen,     W7FBL 
Fallon,  Nevada 

(formerly:  9NX  9CDK 
W9FBL  K6ZFW 
W7FBL.I 


Dear   O.M.: 

I  am  enclosing  a  copy  of  a  letter  to  the  ARRL,  which 
you  will  see  by  the  date  was  sent  to  them  at  the  beginning 
of  their  Guerilla  Warfare  Today,  February  29 1  marks 
the  end  of  my  membership  in  the  ARRL,  I  do  not  intend 
to  renew,  for  I  feel  that  they  do  not  represent  the  wishes 
of  the  Ham  fraternity.  Ami,  I  know  of  many  more  Hams 
that  are  going  to  take  the  same  action,  many  have  already 
done  so. 

It  is  my  opinion  that  the  whole  mess  is  without  reason. 
Why?,  at  this  late  date  must  the  Hams  suddenly  be  up* 
graded?  All  the  past  years  should  have  been  used  to 
Upgrade  the  dignity  and  *  mi  ^deration  for  the  Haras  around 
the  world,  this  has  not  been  done.  All  through  history  and 
in  all  endeavors,  some  bright  boys  have  always  moved  in 
with  schemes  to  divide  and  conquer,  always  with  the  theme 
that  they  are  doing  it  for  the  good  of  the  people,  who  are 
being  deprived  of  their  rights.  Could  it  be  that  some  bright 
hoys  have  moved  tn  to  headquarters  and  are  stirring  up 
this  mess  so  that  in  the  melee,  the  Hams  will  be  so  badly 
disorganized,  that  some  special  interests  can  pirate  some 
of  our  bands?  Anyone  with  an  ounce  of  grey  matter  can 
see  that  the  whole  mess  is  outrageous. 

F  was  a  Ham  back  in  1908,  I  have  a  grandfather's  right 
to  an  Extra  License  >but  haven't  felt  that  I  should  go  to 
the  trouble  to  get   it   at  my   age. 

Thank  the  Lord  that  all  through  history  when  a  crisis 
develops  someone  stands  out  above  all  to  carry  on  the 
fight,   it   looks  like  you  are  the  one  this  time. 

I  was  a  charter  member  of  tht  old  National  Amateur 
Wireless  Association.  This  group  and  Hugo  Gernsbackt 
Major  Armstrong,  DeForest  and  many  others  saved  ama- 
teur radio  when  we  were  supposedly  sent  down  to  below 
200  Meters,  in  the  rat  hole.  The  amateurs  dug  their  way 
out    with    startling  results. 

Later,  Mr.  Maxim  came  up  with  the  idea  of  Hams 
relaying  messages  from  point  to  point,  this  caught  on  like 
wildfire  and  was  the  birth  of  the  League.  Naturally  Mr. 
Maxim  wanted  to  control  bis  child,  and  he  did  a  good  job, 
but  before  he  passed  over  the  torch,  he  should  have  re* 
organized,  which  is  the  thing  he  would  have  done  to  a 
personal  fortune. 

The  members  are  the  stock  holders,  they  should  elect 
the  Pres\f  V,  P.,  and  the  board  of  directors.  A  financial 
statement  should  be  published  yearly,  the  same  as  a 
corporation  has  to  do.  A  summary  of  salaries  paid  and 
traveling  expenses  should  al<o  be  available  to  any  member 
who  asks  for  it,  A  complete  reorganization  is  definitely  m 
order,  but  how  can  it  be  done? 

I  predict  that  the  FCC  will  turn  down  this  proposal 
with  a  Bang  I  They  have  done  a  good  job  In  the  past, 
and  I  can  not  bring  myself  to  believe  that  they  will  go 
back  on  the  great  Wisdom  that  they  used  in   1*>52. 

I  would  think  that  the  equipment  manufacturers  would 
rally  behind  you  in  a  big  wayt  after  all  they  will  be  the 
big  losers  if  this  is  put  over.  The  league  is  not  "Sacro- 
sanct/' 

1  hope  that  I  have  not  bored  you  wtih  my  Personal 
Opinions,    I   am   just   an    old    timer,    who   wanted   to   get   it 

off   his  chest* 

Paul  J,  Rasmussen      K7EML 


ARE   YOU   LUCKY! 

We  fell  in  again,  passing  the  savings  to  you. 

IP-274/ALA-1Q,   PANARAMIC   ADAPTER,    for   2   meter.    30   MC 

in,  10  MC  width;  HOv  400  cycle 
power  supply.  Quick,  easy  conver- 
sion, to  60  cycle,  solid  states 
power  supply;  also  conversion  to 
14  MC  input,  if  desired.  With  con- 
version  schematic  and  instructions. 
Ex  used,  complete  with  3BP-1  and 
17  other  tubes-  7W  wt  5"  hf  19"  d. 
Shipping  weight  25  pounds.     $40,00 

RT18/ARC-1,  100  to  156  MC  Transceiver 
10  channel,  crystal  controlled,  with 
separate  guard  (monitoring  channel). 
9.1  MC  IF.  Complete  with  2  S32A,  and 
all  other  tubes,  1W  h,  10*4"  w, 
19V2"  d.  Very  e*ceL  used,  less  24v 
dynamotor  $25,00 

RTB2/APX-6,  129G  MC  Transponder  (transceiver) 
Tunes  the  1296  MC  ham,  or  "moonbounce" 
band.  Complete  with  all  tubes.  Very  excel* 
lent  used-  $17.00 


high,  for  7  pin 


SCOOP  HEAT    DISSIPATING    TUBE    SHIELDS         .  SCOOP 

Se  page  24  to  27,  Feb.   1964  issue  of  73.  For  miniature 
tubes.  Made  by  CINCH. 
IW  high,  for  7  pin  m     ..     fl 

6  IY2"  highr  for  9  pm 

CHOICE 
CHOICE  4   for   $1.10 
Shield   base    Miniature   Tube   Sockets. 
Clean  -good  "take-outs." 
7  pin  ceramic  %  JM  fj-gjj 

9  pin,  mica  filled,  tan  7   for  $    00 

9  pin  ceramic  **   *or  ^,*,u 

9  Pin  tub-  Straightened  BRAND  NEW,  by  STAR,  All  metal. 

35c   each,    3    for   SI -00  -„*,*.« 

Save   your    loot— I'M    have    o    load    of    GOODIES 

Tipton,     Ind.     CB     EYE     BALL    QSO    on    April     12 

De   Kalb,    ML   SWAPFEST   on   Apr.    26 

All   orders    eirepl   in   emergency  or  I'm  at   a   hamrest.   tMPPri 

mme    to    receded.    For  free   "GOODIE-    sheet,   send    Beir   ad- 

S I    rtJSSed   enTelope-PLEA3E.    PLEAR^    *"     " 

clem  for  posUit  &   insurance.  Any  excess  returned  with  order. 

B   C    Electronics 

Telephone   CAIumet  5-2235 
2333  5.   Michigan  Ave.  Chicago  16,  Illinois 


VHF      OPERATORS!! 


Greater  Signal 

Reduced  TVI 

Max,  Pwr.  to  Any  Antenna 

Match  Coax  to  Balanced  Line 

Match  Coax  to  Coax  Lines 

Built  in  SWR  Bridge 

G  and  2  meter  switching 


ANTENNA  MATCHBOX 

LM-6N2-C  $64.50 
Gray  w/white  panel 

2     ?  ?  ? 


TVI      ON      6      AND 

•  Superior  to  Low  Pass  type  filters. 

•  Hi-Q  Resonant  Cavity  Filtering 

•  Removes  both  Harmonic  and  Sub-Harmonic  energy. 

•  SO  DB  or  greater  attenuation  of  energy  outside  6  or  2. 

CF-2     $15.75  CF-6     $19.75 

WRITE   for    specs   on    these    and   other   top   quality    COM  AIRE 
VHF     products.     Also,    subscribe    to    the    VHFER,     the    mlv 
huilders    monthly   journal.    Sample   copy   on    request, 
COMAIRE  ELECTRONIC,  Bo*   126,  Ellsworth,  Michigan 


Correction 

Through  a  typographical  error  RG8/U  was  priced  at 
St  feet  for  69c  (a  fantastic  bargain  if  true!).  The  correct 
price  is  69c,  4  for  52,50  for  6  feet  with  UG-59A/U 
at  each  end  (still  a  bargain,  but  this  way  we  don  t  go 
broke). 

B   C    Electronics 
2333    S,    Michigan    Ave.,    Chicago    16,    Illinois 
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The 

Vertica 

J 


a  simple,  inexpensive 
six  meter  antenna 


Jfm    Kyle    K5JKX 
1236   ISLE.   44th  St. 
Oklahoma   City,   Ok  la 


Having  trouble  working  6-meter  mobiles 
who're  using  whips,  with  your  home-station 
beam? 

Or  maybe  you're  interested  in  an  omnidi- 
rectional antenna  for  CD  net  use  which  you 
can  put  up  or  take  down  in  a  heck  of  a  hurry? 

Or  maybe  you  just  want  a  simple  and  in- 
expensive skywire  for  Six,  which  you  can  put 
together  in  a  very  few  minutes  and  which  will 
perform  excellently  (although  admittedly,  it's 
not  in  the  same  league  with  a  4-element  or 
bigger  beam)* 

If  any  of  these  situations  fit  you,  you  might 
consider  using  a  vertical  J.  That's  what  we 
call  it  in  the  Midwest,  although  the  fellows 
out  in  64and  know  the  same  antenna  as  "the 
grounded  J,"  This  is  a  simple,  fast-to-build  an- 
tenna which  meets  all  the  needs  outlined 
above. 

This  is  not  a  radical  new  antenna.  Its  basic 
principle  has  been  included  in  the  VHF  an- 
tenna portion  of  every  ARRL  handbook  I  have 
ever  seen,  all  the  way  back  to  the  1943  edi- 
tion. But  this  is  a  case  of  something  being  so 
old  it's  new  again! 

Around  Oklahoma  City,  the  first  vertical  f 
went  up  something  like  four  years  ago  (nat- 
urally, I  mean  the  "first"  of  the  new  genera- 
tion). It  took  quite  a  while  to  catch  on— but 
today  more  stations  are  equipped  with  Js  than 
are  not. 

Which  isn't  saying  that  Olda,  City  is  a  verti- 
cal area,  for  it's  not.  Many  if  not  most  of  the 
J-equipped  stations  are  also  equipped  with 
beams,  The  J  is  used  for  local  net  work  and 
ragchewing  with  mobiles;  the  beams  come  into 
play  when  DX  is  available  or  when  extended 
groundwave  is  the  object. 


So  what  is  this  device?  Fig.  1  shows  what  it 
looks  like;  the  long  element  is  %  wave  long 
while  the  shorter  one  is  J*  wave.  In  essence, 
this  is  an  end-fed  half -wave,  using  a  shorted 
quarter-wave  section  of  parallel  transmission 
line  (the  lower  sections)  as  an  impedance 
transformer.  While  it's  possible  to  feed  it  di- 
rectly with  50  ohm  coax  by  connecting  the 
shield  to  the  grounded  strap  across  the  bottom 
and  tapping  the  inner  conductor  several  inches 
up  either  element,  the  preferred  feed  method  is 
shown  in  Fig,  2— a  half -wave  "trombone"  balun 
to  provide  208  ohm  balanced  feed,  which  is 
then  tapped  up  both  elements  at  the  proper 
point. 

Where  is  this  "proper  point?"  It  will  depend 
to  a  large  degree  on  just  how  you  put  the 
antenna  together;  best  practice  is  to  determine 
it  with  the  aid  of  an  SWR  bridge  as  will  be 
explained  later,  but  it's  usually  within  6  inches 
of  the  bottom. 

Before  we  look  at  some  more-or-less  detailed 
construction  data,  let's  examine  the  advantages 
and  disadvantages  of  this  antenna.  On  the  ad- 
vantage side  you  have  omnidirectional  pattern 
resulting  from  the  vertical  polarization;  lack 
of  cross-polarization  loss  when  working  to 
whip-equipped  mobiles;  ease  of  construction; 
and  positive  grounding  if  recommended  con- 
struction practice  is  followed.  On  the  disad- 
vantage part  of  the  ledger  you  find  the  in- 
troduction of  cross -polarization  when  working 
horizontal  stations,  and  lack  of  any  antenna 
gain  (although  this  antenna  is  usually  credited 
with  3  db  gain  over  a  ground  plane,  for  no 
tenable  theoretical  reason  that  I  have  been 
able  to  locate). 

If  you  want  one  of  these,  at  this  writing, 
youll  have  to  build  it  yourself  since  no  one  I 
know  of  makes  a  commercial  model.  This,  how- 
ever,  is  not  hard  to  do,  Start  out  with  a  long 
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HOLES  FOR  *I0  BOLTS 


SHAPE  TO  CLAMP  POLES 


FIGURE    3 

supporting  mast  Telescoping  TV  poles  will 
do.  Extend  the  top  end  of  the  mast  the  re- 
quired %  wave  distance  above  the  upper  guy- 
ing point.  This  will  be  approximately  15  feet. 
requiring  a  5-foot  extension  if  you  use  a  tele- 
scoping stick. 

Shape  two  straps  similar  to  Fig,  3  from 
&  inch  aluminum  (a  1%  inch  relay  rack  panel 
comes  in  handv  as  a  source  of  raw  material  at 

0 

this  stage)  and  bracket  the  quarter-wave  ele 
ment  to  the  pole  just  above  the  guy  point  as 
shown  in  Fig.  4.  Scrape  all  metal  surfaces 
clean  and  tighten  screws  fully,  since  this  is  a 
high-current  point  and  any  resistance  will  cause 
power  loss. 

Form  a  similar  set  of  straps  from  %  inch 
Plexiglass  or  Lucite.  Most  cities  of  any  size 
at  all  now  have  plastic-sign  shops  which  pro- 
vide a  source  of  this  material  from  their  scrap 
piles.  To  bend  the  plastic,  soak  it  in  boiling 
water  until  it  softens  and  then  bend  rapidly, 
holding  in  place  until  cool.  Attach  this  in- 
sulating bracket  near  the  top  of  the  quarter- 


BRACKET 


TV    MAST 


BALUN 


GUYS 


JEFF-TRONICS 

2 -METER  STATION 

in  one  neat  package 


ARC- 1  Navy  Surplus  Transmitter  Receiver  Xmtr.  uses 
832A  in  final,  20  watts  input,  with  AM  push-pull  plate 
modulation.  Ten  crystal  controlled  channels,  Freq 
range  100*156  Mc.  Receiver  has  extra,  separate  guard 
channel  which  can  he  tuned  for  your  net  frequency. 
Complete  with  tubes,  schematic  diagram,  and  conver- 
sion instructions  for  AC  power  supply  and  tunable 
oscillator.  Shipping  wt,   60  pounds.  Used  good*  $29,95 


POWER  SUPPLY   KIT  for  ARC-1 

115  volts,  60  cycles  input.  Including  transformer, 
silicon  rectifiers,  punched  chassis,  and  all  necessary 
parts.  Fits  inside  ARC-1  case.  Shipping  wt.  20  pounds. 
$22,95.  Available  about  April  5.  ARC-!  &  Power 
supply  ordered  u>j»-elher,  $50.00 


We  expect  to  have  a  kit  available  for  the  oscillator 
conversion,  and  a  new,  labeled  front  panel.  Also, 
completely  converted  ready-to-operate  sets.  Write  for 
info  and  prices. 


AFX-6  IFF  Set.  Transceiver  for  1296  Mc.  With 
31  tubes.  Used,  good.  Shipping  Wt.  50  pounds. 
$18.50 


Selenium  Rectifiers,  3-phase,  14  volts,  60  Amps. 
Leece-Xcville  #30605,  for  use  with  Leece-Neville 
Alternators,  Shpg.  Wt,  6  lbs.  $7.73 


Selenium  Rectifiers,  sin  pie-phase,  full -wave  bridge  55 
volts,  3  amps.  3J4"  x  4y2"  x  8j4'f-  Useful  for  power- 
ing   surplus    relays,    motors,    etc,    3    lbs.    Only   SI. 00 


General  Radio  913-C  beat -frequency  audio  oscillator. 
Low  distortion,  »r  audio  amplifier  testing  Used, 
excellent,  Shpg.  Wt  M  lbs.  $95,00 

Please  enclose  sufficient  money  with 

your   order  to   cover  shipping   costs. 

Send  for  our  latest  flyer. 

JEFF-TRONICS 

4791    Memphis   Ave.  Cleveland,   Ohio   44109 


FIGURE     4 
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wave  element  to  maintain  spacing  and  to  sup* 
port  the  element. 

Now  prepare  your  balun  as  shown  in  Fig.  2, 
and  solder  each  center  conductor  (the  20S 
ohm  connection  points)  to  a  radiator-hose 
clamp  of  proper  size  to  slip  over  the  antenna 
elements.  Slip  the  clamps  over  the  elements 
(this  may  require  partial  disassembly  of  the 
antenna  or  may  not,  depending  on  your  clamps. 
If  you  use  the  "universaF  variety,  no  dis- 
assembly should  be  necessary)  and  tighten 
them  just  enough  to  hold  in  position  but  not 


LOS  I      on   your   receiver   dial? 

Here  is  an  all  new  100  Kc.  crystal  calibrator  with 
which  you  may  check  100  Kc.  points  through  54  Mc. 
The  oscillator  ami  buffer  are  fully  transistorized  and 
built  on  a  printed  circuit  board.  Power  requirements: 
9-12  V  DC  at  2  ma.  Fully  guaranteed. 
No  COD's.  Send  check  or  money  order.  Price  S3. 95  postpaid 

ROBERTS  ENTERPRISES 

RR    #3*    Brenwood     Est,,    Noperville,     Illinois 


24vdc  Supply  Transformer,  117/60/1  prL  ;  31,  32,  35  & 
36.7   vac   sec.    (tl    $  amps  new,    thermador 

$8.50  delivered 
24  vac,    10   amps.  Transformer,    115/60/1    pri, 

$7,25  delivered 
SCR -522    Mcdu lotion    Transformer,    new, 

$2.25  delivered 
T   C   S   Modulation   Transformer,   6,0002   c,t.    to   6.000Z, 

$1,69  delivered 
Broadband  Conical  Antenna  for  3O0-33Ontue.  Type 
*N*       iinector  AT49A   APR-4    new  $5.50   delivered 

120   MFD.    3,000   VDC 
CAPACITOR,  OIL 

51/4   X    1314    X    15%    OVER   TERM. 

60   LBS,   SHIPPING  WT. 

USED,   TESTED   &   GUARANTEED 

$38.50    F.O.B.L.A, 


HIWAY  COMPANY 

SATISFACTION  GUARANTEED 
1 147  Venice   llvd.,    Los   Angeles   1 5,  Collf. 


PLASTIC    GUY    LINE!     H raided    Polyethylene    will    meet    all 

your  requirements  lor  a  non  conductive  all-weather  guy  line. 
Special  construction  allows  easily  adjustable  loops  which 
are  sell  tightening  under  tension.  Replace  your  rusty  wire 
guys  with  this  material  and  never  he  bothered  with  guying 
problem  again.    Send    2 He   for   sample   and   complete  details. 

1/4"     1000  lb.  test    4c/foot  Check  or  M.O.  to 

5/16"  1400  lb.  test     Sc/foot  ryoaw    aiddadi/ 

3/r     2000  lb.  test     8c/foot  BYRON    AIRPARK 

1/2"     3400  lb+  test  14c/foot  R,R+  3  Xenia,  Ol-io 


C^E 


LOOKING?  SHOPPING?  TRADING? 
TRYING   TO   SAVE   MONEY? 

Write  Bob  Graham  for  Special   Deals  on  New  and  Re- 
conditioned  used   gear.   Cash   or   Budget 

Graham    Radio 

Dept.  C,  Reading,  Mass.  Tel:  944-4000. 


TONS     OF      AMATEUR      EQUIPMENT      IN     STOCK     | 

WlESl 

riEi 

•>jr^i 

SAN  DIEGO                                   II 
1413  India  Street                  BE  9-0361 

M0N  ■  FRI  8:30  to  8:00        SAT  8:30  to  5:00 

so  tight  that  they  cannot  be  moved.  Using 
strap  braid  or  salvage  shielding  from  a  short 
chunk  of  coax,  connect  the  common  ground 
point  of  the  balun  assembly  to  the  center  of 
the  aluminum  bracket  holding  the  quarter- 
wave  element  on.  This  provides  an  electrical 
ground  at  this  point. 

Now  hoist  the  antenna  to  an  approximately 
vertical  position  and  feed  in  some  rf.  If  you 
have  a  source  of  about  5  watts  or  less  you 
can  make  adjustments  with  power  in  the  line; 
If  you  use  higher  power  it's  best  to  turn  the 
rig  off  unless  you  have  a  special  fondness  lor 
if  bums.  With  an  SWR  bridge  in  the  coax, 
preferably  as  closely  as  possible  to  the  balun, 
slide  the  clamps  up  and  down  on  the  antenna 
until  you  get  a  reading  of  L0  (or  as  close 
to  this  as  you  can)  at  your  favorite  operating 
frequency. 

The  only  remaining  step  is  to  tighten  the 
clamps  down  firmly  so  they  wont  slide,  and 
waterproof  all  connections  by  spraying  with 
Krylon  or  similar  plaslic.  Tape  the  < -nax  to  the 
side  of  the  mast  as  you  raise  the  antenna  into 
position,  and  prepare  to  work  the  world! 

If  you  have  never  experimented  with  cross- 
polarization,  be  prepared  for  a  surprise.  Losses 
due  to  this  factor  alone  can  be  as  great  as  20 
db.  This  means  that  you  may  find  20  db  im- 
provement on  whip-equipped  mobiles  com- 
pared to  your  past  results  with  a  beam— but 
it  also  means  you  may  find  20  db  loss  on  halo- 
equipped  mobiles  or  beam-equipped  fixed 
stations.  Strangely  enough,  on  Sporadic-E 
(skip)  signals  the  cross  polarization  seems  to 
make  little  difference.  Some  theories  tend  to 
hold  that  polarization  rotates  during  reflec- 
tion, while  others  hold  that  most  incoming 
skip  signals  are  vertical  Whatever  the  reason, 
you'll  have  additional  enjoyment  on  6  meters 
if  you  put  up  both  a  J  and  a  beam,  with  a 
switch  to  allow  instant  selection.  And  you'll 
almost  never  suffer  cross-polarization  loss  that 
way,  either! 

1  Letted 

Dear  Wayne: 

Lying  on  my  hack  in  a  hospital  bed  for  pretty  close  to 
a  mouth  gave  me  a  chance  to  really  go  over  the  still 
rather  numerous  pieces  of  mail  which  ihc  XVL  graciously 
brought    to   mc    each    afternoon. 

With  a  break  like  this,  I  was  able  to  sort  from  among 
the  various  pieces  (including  the  usual  ' 'riff-raff1  which 
we  all  get  and  resent*  the  items  which  really  had  "meat" 
in  them.  I  kept  coming  back  time  after  time  to  the 
INSTITUTE  of  AMATEUR  RADIO  which  yon  ini- 
tiated in  1962,  Weighing  this  against  what  we  have  had 
in  the  past  some  50  years  in  the  way  of  amateur  radio 
representation,  it  became  increasingly  apparent  to  me  that 
very  definitely  a  change  was  indicated.  As  I  read  more 
and  more*  through  your  editorials  in  "73"  and  the  occa- 
sional IoAR  bulletins.  Hie  more  thoroughly  I  became 
convinced   that   you    had   a   new   and    fresh   grasp  on   the  re* 
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COMMUNICATIONS  SPECIALS 


NEW  EQUIPMENT 
USED  COMMERCIAL  AND 


MILITARY  GEAR 

Motorola  FM  Mobile  Equipment 
12  watt   30-50   MC    12   voK 

30   watt  30*50  MC   6  voft    

30    watt   30-50    MC    12   volt 
60  watt   30-50   MC   6   volt 
60   watt   30-50   MC   12   volt 
30  watt   150-160  MC   12  volt 
15  inch  case  for  BOD  and  1400  Units 
10   inch   case   for  41V 


FMTR-41V 

FMTR-80D 

FMTR-80D 

FMTR-140D 

FMTR-140D 

FMTRU-80D 


*   i 


39.95 
44.95 

49,95 

52.50 

,  2.50 

4.00 


Scantlin  Model  1315  Selector 
Illustrated  42.00 

This  unit  is  a  device  used  in 
radio-telephone  and  other  ap- 
plications to  enable  selective 
calling  of  one  station  from  a 
group  of  stations.  It  is  com- 
pletely compatible  with  existing 
Bell  System  telephone  installa- 
tions. The  selector  performs 
the  function  of  translating  a 
series  of  1500  &  600  cycle 
coded   audio   frequency   signals 

into  a  switching  action  which  operates  a  sound  transducer 

and  call  light. 

RDR  Receiver  200-400  MC   12  VDC 24.50 

10  pre-set  channels  —  crystal  controlled 

FM  SALES  COMPANY 


FREQUENCY  METERS 


is         I 

^^^^^^^^Mh.  ■■■-■■■■  -_  jl-l-jj^— umm£i'/        U 


m 

m 

s;.   ''■ 

w  *  ■ "  ■ 

lillll  vi 

1100  TREMONT  STREET 


General  Radio  1110-A  Illus- 
trated ...:..  100.00 
Covers  10-200  MC  with  .001% 
accuracy — with    P;$4 


FREQUENCY 
METERS 

TS-173   Covers  90-450   MC   with 

power  supply 125.00 

TS-175  Covers  80-1OOOMC  Uses 
Batteries  100.00 

TS-323    Covers    20-450MC    with 
power  supply       .  150.00 


RTTY 

AN-FGC-7  Repeater  Set  34.95 
Capable  of  receiving  teletype- 
writer signals  in  audio  Or  di- 
rect current  form  having  up  to 
45%  distortion  and  regenerate 
ing  the  signal  to  have  less 
than  5%   distortion. 

URA-8A  Converter   165.00 

URA-8A   Comparator  35.00 

All  Equipment  FOB  Boston, 
Mass, 

BOSTON  20,  MASS. 


qiiircnicnts,  legal  and  otherwise,  which  would  serve  to 
keep  hatn  radio  alive  and  active.  It  has  becom  increasingly 
obv iuits  that  present  representation  through  what  has  be- 
come a  more  or  less  "smug*1  organization  (ARRL)  has 
fallen  by  the  wayside  ami  continues  to  do  so.  Rather  than 
being  representative  of  the  amateur  body  as  a  whole,  it 
has  degenerated  into  "amateur  radio  for  the  few  elite" 
who  sit  in  the  top  spots.  Perhaps  a  few  in  the  upper 
brackets  were  beginning  to  see  the  hand-writing  on  the 
wall.  As  the  saying  goes,  "Hell  was  paved  with  good  in- 
tentions/' While  I  have  never  had  any  particular  ad- 
miration for  Endlong,  he  did  do  a  better  job  than  Hun- 
toon  has  been  able  to  compete  with.  Being  of  the  "old 
>rhool,"  1  still  deplore  the  lack  of  leaders  like  Hiram 
Percy  Maxim  Jr.,  and  Clarence  Tusko.  I  joined  the 
League  which  they  established,  along  about  1914  and 
found  it  run  honestly  and  with  sincerity;  I  wish  I  could 
say  so  now  I  On  the  contrary,  I  have  found  it  essential 
to  send  the  ARRL  a  letter  terminating  my  membership 
therein  (copy  enclosed  for  your  information).  I  think  that 
a  very  great  number  of  their  membership,  has  done  the 
same. 

At  some  instigation  from  the  Pacific  Northwest  area  of 
radio  amateurs,  I  ran  successfully  for  Vice-Director  of 
this  section,  and  served  in  this  capacity  for  the  full  two* 
year  term  (Jan,  1,  1957  to  Jan.  1,  1959).  What  with 
financial  reports  as  well  as  administrative  order  copies, 
I  really  became  appalled.  When  elections  for  Director 
came  up,  I  was  urged  to  put  in  my  oar  j  (ihis  may  sound 
like  **ego*1  but  I  don't  mean  it  that  way).  I  frankly  re* 
fused  although  (may he  "ego"  again)  I  feel  that  I  could 
have  probably  overcome  the  incumbent.  I  wanted  no  part 
of  it ;  I  had  seen  enough  of  that  kind  of  politics  during 
my  period  of  service  (?)  as  Vice-Director !  This  division 
has  gone  along  for  way  too  many  years  with  the  same 
director  who  has  actually  accomplished  nothing  for  the 
amateurs  of  his  division.  Granted  that  perhaps  a  very 
great  deal  of  the  fault  lies  with  the  hams  themselves,  as 
they  very  evidently  did  not  tell  the  director  what  they 
thought ;  what  they  wanted,  yet  it  does  not  excuse  the 
director  from  putting  his  finger  on  the  pulse  of  his  di- 
vision, which  he  did  not  and  does  not  do>  other  than 
attending  local,  regional  and  divisional  "conventions*' 
where  a  lot  of  vocal  "blow-hard"  supposedly  takes  the 
place  of  sincere  action. 

Frankly,  I  don't  like  to  write  this  kind  of  a  letter  and 
seldom  do.    It   seems  to  be  in   order  in   this  instance  how- 
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RT82   APX6    1 J l.V  limine   the  EASY  way        .    . 

UPM8   Tests    APX6-27   Tubes,    10   Diodes,    2   Xtals 

Coax    Cmbk      nmnevis    APX6    to    UPMB 

RT  IB  ARC  I     luO-iftti    mc    Transceiver  ... 

BT58/ARCI2  2+Jr>-3&0  me.  W/42  tubes,  2-2C39A"s 

C45   Control   BOS  for   ARC!   &  AHCPJ 

T496/ALT7   hi*  352me.   \T/2-616rs.  U-24V  BLOWER  EX  2'1  r.n 

BDI00   RTTY   SWBD   W/I0-BK27A  Polar  Relays  EX  % 

BLOWER,    AXIVANE,    GO   CFM,    12-lMVAr   InJ   LIKE 

BLOWER  HASH  FILTER,  DC.  I'nihT  HI  10  ...  NEW 
BLOWER     HASH     FILTER,    AC-DC.    S|»ruuue    JX51M 

NEW 
Mounting  Hardware  fur  Blower  LIKE   NEW 

RM53    Use    It  to    make    "Macy    Phone    Patch"       NEW 

WESTON    500    MICRO    MTRT    0-*;«   Scile,   240   degrees 

NEW 

TSI2    STAND.    WAVE     METER,    9305-d445iiie.    60    cy 

snpplv  EX  23.50 

TS362  ASGIO    PreeUion   Timer   &    VT   Meggei      ..        EX  75.00 
TS59  Tester  fur    Al'Xl    4UO-4000  foot   nnjse  GOOU   1: 

LAJ-1     Hewlett -fiirkard    Audio    Ose.     20-200000    cy    NEW    irvnn 
LOCALIZER^COUPLER.    W  all    Tubes    &    Relays    LIKi: 

NEW 

ID59  W  /3BP1   CRT  &  all  Tubes.   EX  for  Panadaptor   EX   IT. 50 
IP224   APS38    SWEEP    AMP,    W/2-5933/S07W's        NEW 
APXI    [ess    tubes- A   Warehouse   of    Parts      ... 
TUB  Tuning    Knit    for    APXI    w/3    tubes 
M92U    DYNAMIC    MIC.    EX    for  ritlzflfl   Binders 
ARN7   RECVR.   ItHi-lfaOkc.  4  bands,  Superhet    , 
C4   CONTROL    BOX    for   ARN7    Itfr'KlVKU 
DVI2    DYNAMOTOR    for    AHT13.    28VDC 
INVERTER.    2KVlir-115TAC    400    cy.    2500V  A30225OYA 10 

EX  "14.50 
UE-I    LORAN   PRECISION   TIMER.  :;i]«n  lbs,  W/Boolc, 

LN  470-00 
LAVOIE    IQ5SM    FREQ.    METER.    :J75-725m<\   Modulated 

GOOT> 
8A66B   POWER   SUPPLY,   60   ty,    }^   &  300  VDC  OUT 

GOOD 
IC/VRW7    WIRE     RECORDER     2&VDC    With    WIKF 

GOOD 
AT  141    ARC27   ANT,    225-440mc,   VSWR   Calibrated   NEW 
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.   EX 

4.75 

P. 50 

0.75 

4.50 
4 


PRS3.    UHS3   Mode],    locate?  Pine   &    Buried  Metal  NEW  37.50 

Er*       u  a  vr\CLi  BOX   294    Boy   Saint   Louts 

#    C.    HAYDtN  Mississippi 

Shipment:    FOB    Bay    Saint    Louis,      Terms:    Net,    Cash. 


WANTED 

K\V  Supplies  2500V  ±,  hij;h  power  modulators, 
power  supplies,  transformers  and  like  that. 
What  have  yon  got? 

George   Petrilak 

132  5th  Ave,,  Kings  Park,  N.  Y. 
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TCS  DYNAMOTOR 

NEW 

$3.95 

post 

paid! 

12  V,  DC 

input 

400  V.  DC 

output 

@  200 

mills 

approx* 

Weight 
12  lbs. 

We  also  have  the  largest  stock  of  parts  on  the  west  coast f 
Relays,  Meters,  Tubes,  Xformers  {60  ton),  Resistors, 
large  &  small,  Power  Rheostats,  Headphones,  Oil  Con- 
densers, etc,  Write  your  needs,  Dow,  W6LR 

L.  R.  ELECTRONICS  CORP. 

3529  E.  Colorado  Blvd.  Pasadena,  Calif. 

Area  Code  213  MU-rray-19009 

SYcamore  6-5521  Zip  Code  91107 


SEMI-CONDUCTOR  SALE 


FACTORY  TESTED!  GUARANTEED! 

B6  Upright    Zener    Diodes,    asst    volts  SI 

2  IN429     Zener     References,    6    volts  $1 

I  3N35   Tetrode    150    MC    npn,    TO  1 3  $1 

I  2N705  300   MC,   300    MW.   si  I,   npn  Si 

1  2N7J8  npn  si|+  "Planar,"  IOO  mc  SI 
H  6  Texas  750  mil  400v  Rectifiers  SI 
D   tO    PNP    Switching    Transistors  Sf 

10    NPN    Switching    Transistors  SI 

II  5  Phtlco  100  MC  M;idt  Transistors  $l 
3  I—  20W  Silkon  Mesa,  npn,  2NI64B  Si 
H  IS  Germanium  Diodes,  J 1434  equals  $1 
J  4    Precision    Zener    References,    axial  $1 

□  3  Zener  fi  volt  diodes,  I  watt  .  $1 
G  2— One  Watt  2N34I  npn,  sih,  T08  $1 
D  I—  A5W  "Drift"  Mesa  2N12I2  npn  SI 
■J   I—85W    Silicon    Mesa   2N424   npn          Si 

!  3— 20W  Transtrs,  2NI320,  pnn,  TOJ0  SI 
n  2 — Mesa  npn  Silicon  Transistors,  4W  $1 
Z    15    Raytheon     I N434    Silicon    Diodes  SI 

□  5   G.E.    2MI07    Transistors,    onp  St 
!  4    G.E.    2NI70   Transistors.    RF,    npn  SI 

I  2    40W    Transtrs,    2NI74    T036    style  SI 

2  SOOmc  Mesa  pnn  Transistors  SI 
U  15  pnn  Transtrs.  asst  types  &.  cases  Si 
J   15   npn   Transtrs,   asst   types   &   cases  Si 

10  Famous  CK722  Transistors,  pnn  $1 
3  2  25-amp  Silicon  Power  rects.  stud  SI 
D  4— Texas  2NII7,    npn,  silicon,   T022  $1 


"TEXAS" 
1  50  WATT 
Transistors 

2  N  1 046 
H  2NI&07 

only 


20  Amos 

0  Megn;ycles 


t-  -  JL 


"TEXAS'' 
20  WATT 

Transistors 

in   T05   case 
with    heat    sink 

2for*l 

G  Like  2NI038 


Free    Catalog! 
Add    Postage! 


POLY  PAKS 


P.  O.  BOX  942A 
So.  Lynnfield,  Moss. 


ever,  as  I  think  that  all  of  us,  at  least  the  majority  who 
are  dyed-in-the-wool  hams,  arc  mainly  interested  in  pre- 
serving and  fostering  trie  grand  and  glorious  "hobby"  of 
bam  radio.  In  present  administrate  hands  (yes,  I  mean 
ARRL),  it  is  becoming  less  and  less  of  a  "bobby*  and 
more  and  more  of  a  * 'political"  issue;  there  is  your  chance 
to  bring  it  back  where   it  belongs,   thru    IoAR- 

Suref  I  know,  as  does  every  ham  with  a  few  years 
background,  that  commercial  and  military  interests,  con* 
tinning  their  fight  of  many  years,  are  constantly  trying 
to  "grab"  our  frequencies.  It  is  going  to  take  inteLligeni 
(not  political)  representation  for  the  hams  as  a  whole,  to 
bold  together  what  we  have;  again,  there  is  your  op- 
portunity. 

I  could  go  on  and  on,  Wayne,  and  actually  say  little 
more.  I  think  the  above  paragraphs  express  my  individual 
feelings.  I  am  going  to  add  only  a  few  words  of  "caution" 
if  you  want  to  call  it  that.  The  ARRL  as  we  all  know, 
after  soliciting  funds  from  any  member  who  would  stand 
still  for  it,  built  themselves  a  most  impressive  new  head- 
quarters building.  To  a  more  modest  extent  (37  room 
house,  plus  a  recently  acquired  ten  room  domicile  to  which 
can  be  added  a  5  room  mountain -top  VHF  spot),  you 
are  dangerously  approaching  a  parallel.  Maybe  you  and 
Virginia  haven't  considered,  and  maybe  frown  on,  a  mid- 
continent  location,  but  you  might  keep  it  in  mind  in  the 
event  of  future  expansion  t  An  awful  lot  of  hams  with 
whom  I  have  talked  (and  they've  been  many  over  the 
past  half-century),  seem  to  resent  the  idea  of  a  ham 
headquartrs  being  way  up  in  the  northeastern  part  of  the 
United  States.  Maybe  this  is  a  hint  which  will  let  your 
growth  go  by  leaps  and  hounds  .  .  .  certainly  the  Missis- 
sippi valley  for  example,  doesn't  have  much  more  snow, 
ice  and  unfavorable  weather  than  your  part  of  the  coun- 
try' We  don't  even  know  what  snow,  snow-shovels  etc. 
are  in  our  little  oV  Pacific  Northwest,  but  actually, 
you'd   be   better   ofF   in   mid-USt   administratively  I 

Name  with  held  as  requested.  Re  our  location ;  if  on y one 
can  come  up  with  a  place  where  we  can  get  by  as  inex- 
pensively as   we  are  I'll   listen,    I   doubt   it.   There   are   other 

factors  too ;  our  mountain  VHF  shack  is  virtually  unique 
in  that  we  can  shoot  a  signal  on  any  VHF  band  right  on 
down  to  Washington;  this  is  arts  of  the  most  beautiful 
areas  in  the  country;  big  cities  and  publication  printers  are 
all  nearby. 

ex  ARRL  Member 

Dear  Wayne: 

With  all  the  fuss  and  bother  of  moving  into  a  new 
apartment  I  haven't  been  paying  much  attention  to  the 
licensing  controversy  lately,  but  I  am  enclosing  $20  for 
your  efforts  in  behalf  of  amateur  radio  throughout  the 
world— with   pleasure.    I   feel   it's  only  a  small   fraction   of 

what  it's  worth  to  me  personally  to  keep  ham  radio  intact 
as  far  as  frequencies  are  concerned.  I  approve  of  your 
stated  principles  and  hope  they  will  bring  our  aims  at  the 
i  'inference  to  fruition, 

You  will  notice  that  I  have  also  enclosed  my  vote  in 
your  poll,  but  it's  not  on  one  of  your  blanks*  but  on  some 
that    Bill    Orr    printed    up    for    the    occasion,    as    you    un- 


YOUR  ONE  COMPLETE  SOURCE 
for  HAM  TV,  ATV,  CCTV 

Equipment  .  ,  . 

Test  Monotrons  type 
1698  only  $9.95  pp 

FREE  FLYER 
#771  .  .  .  Full  of 
Bargains!!!!! 

CATALOG  50c 

#1273  ...  "How  To  Build 
Low  Cost  TV  Cameras" 

Catalog  #1273  plus 

LARGE  Size  schematic  $1.50 

Phone:  203-875-5198 


VIDIC0NS:  $34,50  up 
1"  electromagnetic  or 
2"  electrostatic,  your 

choree:  Grade  C:  $34.50 

Grade  B;  $60.00 

Grade  Ham  A:  $100.00 

Alf  types  Ham-TV 

equipment  Bought-Sold* 

Traded  .  .  . 

WRrTE! 


DENSON 

ELECTRONICS 

CORP 

Rockville,    Connecticut 
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AN/ART  13  100- WATT  XMTR 
11  CHANNELS 
200-1500  Kc 
2  to  18.1  Mc 


Collins  Autotune  Transmit- 
ter, extremely  stable  and 
suited  for  side  band.  Writ- 
ten up  in  QST  Jan.  issue 
1964.    Used,    with    tubes. 


We   have   parts, 
you  need? 


what   do 


LAMBDA  POWER  SUPPLIES 


2N389  NPN  SILICON  POWER 

TRANSISTOR 

T0-53  case,  85  WATT  60  volt  Silicon 

$1.00  each 

SILICON  MESA  TRANSISTORS 


Used,    good    shape. 

-«*28      ... 

=32  

=32M    

#C-280    

#C-280M 
#C-281M 


T  F 


$30.00 
50,00 
50.00 
60.00 
70*00 
60.00 


i 

2  for  $1.00 

2N696 

NPN 

2  Watt 

80  MC 

TO-5 

2N697 

NPN 

2  Watt 

100  MC 

TO-5 

2N711 

PNP 

150  MW 

150  MC 

TO-18 

2N706 

NPN 

1  Watt 

400  MC 

TO-18 

2N784 

NPN 

1  Watt 

200  MC 

TO-18 

SILICON  CONTROL  RECTIFIERS 

Piv  2  amp  20  amp 

50  1,00  2,50 

100  1.60  3,00 

200  2.00  3.45 

300  2.50  3.75 

400  3.00  4.35 


28  VOLT  DC  40  AMP  POWER  SUPPLY 

In  put  of  115  or  220  volts  AC  60  cycle. 
A  husky  power  supply  useable  in  a 
multitude  of  ways.  A  suitable  variac 
will  permit  variable  voltage  from  0-32 
volts    DC    out.    Shipping   wgt.    150    lbs, 

$50.00 


MESA  TRANSISTOR  500  mc 

TO-18  case,  sub  min. 

Germanium  PNP,  Vce  8  volt, 

1c  50  mil,  150  mw  power 

#TRANS-5         80  e a. 

3/$2.0G 


19  ALLERTON  ST. 


ALL  MATERIAL  FOB   LYNN,  MASS. 

•JOHN  MESHNA,  Jr, 

Surplus  Electronic  Material 


LY  5-2275 


LYNN,   MASS 


doubt edly   have  heard   by   now.    More   power  to   him ;   hope 
he    helps    you    get    greater    results    than    anticipated. 

The  last  couple  issues  of  QSTt  in  small  ways,  appear 
to  indicate  that  ARRL  realizes  other  methods  besides  in- 
centive He  en  sing  will  have  to  be  resorted  to  in  order  to 
insure  our  well-being  at  Geneva,  I  would  certainly  sup- 
port anything  they  come  up  with,  but  it's  a  shame  that 
there's  not  more  of  an  open  attempt  to  scrap  all  the  old 
saws  and  get  with  the  20th  century, 

I  see  by  Time  magazine  tbat  you  Ye  running  for  Vice- 
President  I   Good  luck  : 

Alexandria,  Virginia  22311 
Fred  Laun,  W9SZR/4 


Dear  Wayne, 

Just  reviewed  Feb.  CQ,  Can  this  Trossman  be  for  real? 
His  editorial  comment  >  -  .  "it  is  rumored  that  the  ARRL 
seriously  considering  placing  a  working  office  at 
Geneva*'  ...  is  that  a  QST  leak?  A  bellwether  for 
Huntoon  in  payment  for  the  long  "Me  Too"  attitude  of 
CQ? 

As  to  your  "up-dating  program  for  the  ARRL"  .  ,  . 
oil  hand  I  could  write  you  a  j  ill  ion  words  on  the  sub- 
ject* One  thing,  long  ago  forgotten,  is  that  as  positions 
in  the  League  open  up  there  should  be  competitive 
bidding  for  such  jobs  from  licensed  members  of  the  ARRL 
and  a  selection  made  by  the  Exec  Committee,  not  by 
salaried  ARRL  officials  only.  Further,  an  immediate  in- 
crease in  ARRL  membership  dues  to  a  minimum  of 
$10  a  year.  QST  should  drop  the  monthly  SMC  reports 
under  the  title  of  ''station  activities'1  using  the  space  for 
Director  reports  .  .  .  when  and  as  needed;  and  if  not 
used,  cut  the  size  of  QST  down  and  thereby  realize  sav- 
ings which  should  go  into  our  Geneva  defense  funds.  In 
fact,  all  ARRL* QST  functions  should  be  evaluated  to  the 
end  of  saving  money  and  in  turn  building  up  a  defense 
fund,  Many  and  more  items  for  League  improvement  are 
evident  and  I  am  sure  you  have  adequately  covered  them  ; 
the  above,  less  obvious,  are  sent  along  from  recollections 
of   motions   and   petitions   I   made  when   a   Director. 

Len  Collett  KZ5LC 


// 


RW"   APRIL   BARGAINS 


BC-221  FREQUENCY  METER— 175  KC  to  20  MC  WITH 
CRYSTAL  &  0RIG.  CAL  BOOK  IN  CY-164/AR  MOBILE 
METAL  CASE  (no  battery  compartment)  WITH  VOLT- 
AGE REGULATOR  &  SHOCK  MOUNT  USED  EXCEL- 
LENT    $69.50 

MK-26C  BENDIX  RECEIVER— 150  1500  KC  3  bands 
BFO.  112.5  KC  XLNT  for  "Q-5er"  OR  DX  BROAD- 
CAST COMPLETE,  12  TUBES  &  SCHEMATIC,  USED 
GOOD  f  14.95 

1-81 A  SELSYN  INDICATORS— XLNT  FOR  BEAM  DIREC- 
TIONAL    INDICATOR    WITH    12    V    60    CY.    POWER 


2/$3,00 


0^36   DIAL   in  360°   USED  GOOD  $L95 

H-237B/VR  MOBILE  RCVR.— 30  to  40  MC  FM  6V  DC 
VIS  POWER  SUPPLY-EASILY  CONVERTED  TO  12V 
DC  DOUBLE  CONVERSION  SUPERHET  WITH  15 
TUBES,   CRYSTALS    &   SCHEMATIC   USED    GOOD  $26.95 

LAZY  WAN'S  "a-5er"— NAVY  RADIO  BEAM  FILTER 
CUTS  OUT  QRM  FOR  SINGLE-SIGNAL  RECEPTION 
100   CYCLE   BANDPASS   NEW $  2.49 

Send  Money  Order  or  Check  with  Order 
C0.D.  Orders  $10,00  Min.  with  25%   Deposit. 

WRITE    FOR    BULLETIN    #39    —    LOADED    WITH    BARGAINS. 

R.  W.   ELECTRONICS,   INC. 


2430   S.    MICHIGAN  AVE. 
CHICAGO,    ILLINOIS,    60616 


Dept   734 
PHONE:    CALUMET    5-1281 


6  METER  CONVERTER 
WITH  NUVISTOR  PRE -AMP 


Unbeatable  performance  at  an  unheal  able  price.  Only  $10.00 
ppd. !  Complete  with  5TJ8A.  6CW4  tube*  and  choice  of  36  mc 
crystal  for  14-18  mc.  output  or  49.4  mc.  crystal  for  broadcast 
band  output.  Fully  assembled,  tested  and  guaranteed.  SensiLlflty 
.1   microvolt.    Noise   figure:  2.5   db. 

VANGUARD     ELECTRONICS    LABS  Dept.    H-4 

I  go  -48— 99th  Ave.  Hoi  lis  23.    N.  Y. 
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200C  Hewlett  Packard  Audio 

lators  


$  60.00  ea 


410A  Hewlett  Packard  410A  VTVM, 
with  Probes  $  70.00  ea. 

314  Ballantine   5  Mc  VTVM   .01- 
1000  Volts,  with  Probes  $125.00  ea. 

S-15-A  Waterman  twin  tube  pocket 
scopes  $150.00  ea. 


304A  Dumont  Scopes 

304H  Dumont  scopes 

D6   Oregon  0-600  volt,   500   mil 

regulated  power  supplies 
1500  Watt  115  Volt  Sorenson  Elec- 


tronic Regulator 


■4 


$125.00  ea. 

$  99.50  ea. 

$  75.00  ea. 

$150.00  ea. 


Shipment-   FOB   Cambridge,   Mass. 
Terms:   COD 

Condition    of   equipment:   Checked   out 

Air  Force   &   Navy  Surplus  Materials 
Electronic  Equipment  &  Parts 

ELI  HEFFRON  &  SONS,  INC. 

321-329    Elm    Street,    Cambridge    39,    Mass. 


(W2NSD/I  from  page  4) 

lows  who  haven't  been  following  my  editorials 
would  do  well  to  be  cautious  for  our  group  is 
quite  dedicated. 

Some  of  the  jobs  to  be  done  are:  preparing 
copy  for  offset  printing,  making  negatives 
and  stripping  them  in,  sorting  out  material 
for  the  Institute  bulletin  from  press  clippings 
and  stories  sent  in  by  readers,  keeping  our 
Washington  mailing  list  up  to  date,  plus  we 
need  more  help  with  circulation,  advertising, 
and  the  preparation  of  articles  for  73. 

Salaries  aren't  great  here  yet,  though  they 
are  improving.  We  do  have  one  of  two  apart- 
ments available  for  families  and  plenty  of 
space  for  single  fellows  or  gals  to  room  and 
board  in.  We  have  a  lot  to  do  and  were  grow- 
ing fast  .  ,  ,  perhaps  you'd  like  to  grow  with 
us.  Send  full  iiiformation  on  your  background: 
schooling,  all  the  jobs  you've  held  draft  status, 
when  you  will  be  available,  photo,  other 
hobbies,  etc.,  to  Ron  Lyon  W5WNF  I,  our 
personnel  director* 

We'll  have  room  for  a  few  fellows  this  sum- 
mer, but  after  our  try  last  year  the  73  Summer 
Camp  will  have  to  be  on  the  basis  of  room- 
board  and  $5  a  week  unless  Virginia  puts  her 
foot  down. 


Dayton  April   25-26 

Virginia  and  1  are  going  to  blast  loose  from 
Peterborough  a  little  more  this  year,  venturing 
out  to  a  few  conventions.  Naturally  one  that 
we  certainly  don't  want  to  miss  is  the  Dayton 
Hamvention  .  .  .  I've  been  going  there  for  a 
long  number  of  years.  This  year  they Ve  finally 
moved  their  show  into  bigger  quarters  and  we 
may  just  be  able  to  move  around  from  exhibit 
to  exhibit.  The  Hamvention  has  been,  to  m\ 
mind,  one  of  the  most  perfect  conventions  go- 
ing. It  has  always  been  well  organized,  they've1 
specialized  in  giving  a  multitude  of  smaller 
prizes  so  that  hardly  anyone  goes  home  empty 
handed.  I'm  still  using  the  Turner  mike  I  won 
there  eight  years  ago. 

The  new  spot,  Wanipler's  Arena,  1001  Shiloh 
Springs  Road,  will  be  serviced  by  a  bus  which 
runs  every  twenty  minutes  from  downtown 
Dayton.  They've  got  ten  acres  for  cars  to  park 
...  it  probably  won't  get  too  crowded. 

In  addition  to  selling  subscriptions  to  73 
and  vending  a  few  Radio  Bookshop  books,  I m 
on  the  program  to  answer  any  questions  you 
all  mav  have  about  the  Institute  of  Amateur 
Radio. 

If  you  want  to  pre-register  drop  a  note  to 
Dayton  Hamvention.  Box  426,  Dayton  1,  Ohio. 

6-up 

The  ninth  issue  of  6-up  is  going  to  press 
now.  The  big  feature  in  this  issue  is  a  con- 
struction article  by  Bill  Ashby  on  his  Flying 
Noise  Lock  unit  which  is  described  in  theoiy 
in  this  issue  of  73.  Bill  wanted  us  to  run  the 
circuit  in  6-up  exclusively  m  order  to  bludgeon 
more  fellows  into  subscribing  to  6-up.  Lauda- 
ble. I  hated  to  see  such  an  important  break- 
through get  only  six  thousand  circulation  when 
it  should  be  out  for  evervone  to  read.  Well 
run  the  article  in  73  next  month  .  ,  .  this 
month  you'll  have  to  get  6-up  if  you  want  the 
details. 

More  Mischief 

Among  the  flood  of  publications  that  pour 
in  here  each  month  is  a  little  satire  magazine, 
The  Outsiders  Newsletter.  One  of  the  editors, 
Marvin  Kitman,  decided  to  enter  the  New 
Hampshire  primary  as  a  presidential  candidate 
in  the  interests  of  a  good  yarn.  In  reading 
over  the  steps  necessary  I  noticed  that  the 
official  petition  form  had  a  place  on  it  to  run 
for  vice  president.  Hmmm,  There  is  always 
some  crack-pot  running  for  the  presidency, 
but  I  couldn't  recall  any  crack -pots  running 
for  vice  president. 

The  Secretary  of  State  of  New  Hampshire 
couldn't    remember    any    crack-pot    ever    run- 
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ning    for   vice    president    either.    Obviously    a 
volunteer  was  needed  for  a  new  first* 

We  had  quite  a  time  getting  the  100  signa- 
ture for  the  petition,  but  we  got  'em,  Kitman 
didn't  Our  primary  will  be  March  9th  and 
I  will  win,  since  I  am  unopposed.  Fortunately 
this  means  absolutely  nothing  since  the  only  j 
purpose  of  the  New  Hampshire  primary  is  to 
indicate  the  preference  of  the  New  Hampshire 
people. 

When  people  ask  me  why  I  was  running 
for  vice  president  I  usually  explain  to  them 
that  it's  everv  red  blooded  American  bov*s 
dream  to  be  president,  but  that  it  seemed  to 
me  that  there  was  just  too  much  politics  in- 
volved in  getting  that  job  the  usual  way  and 
that  I  thought  I'd  go  for  vice  president  a  job 
no  one  else  wants,  and  then  sit  back  and  wait. 
After  all,  I  point  out,  the  pay  is  excellent,  you 
get  lots  of  free  travel  and  you  aren't  too  pressed 
unless  the  president  gets  a  bad  break,  I  tell 
'em  all  this  with  a  straight  face  and  they  seem 
to  believe  me  .  ,  .  trusting  folks  up  here, 

I  have,  for  those  of  you  who  do  not  take 
life  too  seriously  and  whose  tongue  is  still 
flexible  enough  to  fit  in  your  cheek,  some  nice 
bumper  stickers  saying  GREEN  FOR  VICE 
PRESIDENT,  A  stamped  self-addressed  en- 
velope and  I'll  send  you  along  a  couple  for 
your  car.  They're  special  ones  that  will  peel 
off  without  difficulty  in  case  you  change  your 
mind.  A  couple  thousand  of  these  around  the 
country  will  drive  the  professional  politicians 
out  of  their  minds.  It's  a  worthwhile  cause, 
isn't  it? 

Swampscott  May  9-10 

This  is  the  largest  hamfest  going.  There  are 
so  many  fellows  here  that  you  can  go  for  two 
days  talking  to  friends  and  still  miss  seeing 
people.  They'll  have  plenty  of  exhibits,  con- 
tests, talks,  demonstrations,  and  entertainment 
Tickets  are  $3  before  April  19th,  banquet 
$5.50.  Send  $$  to  John  MeCormick  W1KCO, 
RFD  #1,  Berkeley  St.,  Tauton  1,  Mass.  Vir- 
ginia and  I  and  the  whole  staff  of  73  will  be 
down  for  this  one  .  ,  .  look  for  us.  I'm  one  of 
the  speakers  so  have  your  wits  sharpened  and 
ready  to  ask  questions  on  anything. 


Value 

One  reader  wrote  in  saying:  A  ham  is  a 
fellow  who  has  an  $800  transmitter,  a  $400 
receiver,  a  $300  tower,  a  $150  beam,  a  S100 
rotator,  a  $600  transceiver  in  his  $3000  car, 
and  won't  spend  $10  on  the  Institute  of  Ama- 
teur Radio  as  insurance  that  he  will  be  able  to 
use  all  this. 

*  .  .  Wayne 


ALL-BAND  SSB  RECEIVER  BARGAIN:  R-45/AKK-7  has  2 
stages  RFP  2  stagea  455  kc  IF,  separate  Local  Osc,  w/VH 
stability,,  separate  Miser,  separate  BFO.  DeL  &  2  stages 
AF,  S-Meter,  No  J  se-  Li  miter.  Crystal  &  non-crysta]  IF  Pass 
in  6  pass  selections  .  „  .  and  now  we  add  PIEOIU  IT 
DETECTOR  in  the  empty  socket  left  by  removal  of  the 
re  radiation  supresfcor  preceding  the  1st  RF,  Goes  on  urban 
BFO  is  flipped  on,  works  like  a  chariot  COXTIM'Ol's 
TUNING  550  KC  to  43  MCI  Voice.  CW,  MCW.  With  120/ 
*3Q  xt  50/60  cy  power  supply,  ready  to  plug  in  and  u^e. 
HOT  and  SHARP!  With  book,  conversion  dia-  1 00  CH 
tfram.    etc.    90    lbs    fob    Iais    Ang.  '  ***,'**u 


Same   but    without    the   SBB   addition   fob   San   Antooiii 


TIME 

send 


PAY     FLAW 
nih    only    l'1'. 


Any    iHirclia.se    totalling    $160,00 
for    I  town    Payment! 


179,50 
or    more 


NEW    LOW    PRICES   ON    TELETYPE!  Modet 
Distributor,     with     cover,     synm     motor. 
only     p . . 


14   Transmitter* 

49.50 


Mod.  15  w/  key  board,  plus  Mod. 
plus  Mod.  14  Tran>mJtter-Distr., 
operating   console   cabinet    fob    Los    Ang 


14    Typing    Keperf orator, 
handy         J  95.Q0 


only 


Mod.    ]:*    tdn*    njmi'    additions    in    same    Console  220.00 

TM1 1-352  on  Mod.  IT..  J5.00.  TM  n-2222  on  ^14TD,  $5-00- 
Tit  11-2216  on  Mod.  19,  $B\00.  TM  11-2223  on  ifrl4  Typ- 
ing Re  perforator.  SO- 00; 


NEW  LOW  PRICE  on  latest-type  MINE  DETECTOR:  AN/ 
PBS-3  has  waterproof  Search  head,  colls  embedded  in  plastic, 
drag  under  water  or  use  above  ground,  find  PIRATE'S  GOLD 
or  PLUMBKira  PIPES!  Exc  cond.,  with  all  parts  A  Hand- 
book in  Fiberglass  Suitcase.  40  lbs.  fob  1 9  95 
Tattima,     Wn       >*nly  *j.«jm 

NEW  LOW  PRICE  on  ungraded  SILICON  DIODES,  Tariou* 
PlV's  &  Currents,  some  good*  some  bad,  you  grade  them 
them  with  Instruction!)  included.  9  95 

100   for    only m^^_^^_     *-.%*w 

RBS     RECEIVER      14-TUBE     super net     2-20     rae, 
aligned,    w/pwr   snply,    instructions,    only 


.50 


AN   APR-4      RECEIVER      SET      w/Tuning      Units  1 7Q  Rll 

T\-li!.    17.    IS.    38-1000    mc,    plug,    book   '  *  ******* 

Add    $30    for    AM/FM    revr    w/50/60    ey    sply. 
A>id    *- ■'■"     <  t    TX-11>    &    TN-54.    gn    to    4    kme, 

R-IH/APR-5    RECEIVER    i(mu~3Ii)o   nic   AM,   has    12o  v 

power     supply      built      .n(      me     for      SPECTRUM  ANAl^ 

vsis      not    lensitive     enough     for     Communica-  99  50 


lions 


R-IIL/APR-5A  as  above  is  1000-6000  mct  in  rack  cabinet 
wiilj  an  KI>P  Panadapter,  30  me  and  up  to  5  mc  1QO  Gfl 
each   sUte.    all    120    v    fill    ry  IM,tfU 

RDP  Panadapler  hy  Itself,   NOTE:  AN/APtt-4  and         1  OG  00 

-5  and   -5A  are  all  30  rue  I. P.  devices,  use  w/RDP  '^,uu 

PANORAMIC  RADIO  Modrl  SA-8a  PANADA PTOR  with  Puwer 
Supply  PK-R,  30  mc  (Type  T-10rO0O)  with  HIGH  OKfl  flfl 
RESOLUTION!    Hp   l»   fi   inc.   each   side   of  3Q   mc         tuuuu 

NOISE     "E       FIELD       STRENGTH       METER,       ST0DDAR1 
NMA-5A     with      I.F.      and      plug  In     Timer      for         199.50 


M.H-400    mi\ 


DIRECTION    FINDING    PREAMPLIFIER    &    LOOP  gives   true 

bearing,     no     L8Q~  degree     ambiguity,     when     used  ahead     of 

any  revr  20H- 1  lion  kt*  In  3  bands,  and  we  tell  how  OQ  QC 

to   modify   Sd   hand   to   MA  It  I  NIC   fren.    New  £-V~W 


FM    XMTR-RCVR    buso  station.    Farnsworth   AN/FVLC-6A.    puis 
50    W    into   antenna,    30-40    mc,    Voice,    120   v   CO  00  RQ 

cy  pwr  sply.  speaker,   meters,  rto.   in  rack  cabinet tfl|lWW 

LM     FREQUENCY     METERS    12b    kc-'iU    mc,    with 
Pal.    hk.    plug,    xtl,    instruct.,    gorgeous      

LM    FREQUENCY    METER    same    as    above   except   with    some- 
what     dog-eared      calibration      book,      guaranteed  42  50 


57.50 


1  filler 


readable!    Only 


MAKE    POWER   SUPPLY    for  LM's   and/or  TS-175   by  modify- 
ing   brand    new    EAO    60    cy    portable    power    supplies    with 
Instructions    and     Silicon    Diodes     we    supply.  Q  OR 

47    |hs    fob    San    Diegfl  °'u** 


POWER  SUPPLY  FOR  ART- 13  and  other  similar  Transmit- 
ters. You  make  the  24  t  dc  10  amps  you  need  with  your 
ifrmr  &  slllcion  recti  Hera;  plenty  of  room  In  the  cabinet. 
This  unit  turn i -In  -  both  HVs  you  need  filtered.  1300  Y 
at  *35  A  and  500  V  at  .425  A*  Metered,  in  handsome  cabinet 
37*  h.  21*  wd,  15*  dp.,  net  wt  229  lbs.  shpg  wt  350  lbs, 
NEW  I    Gen    .Elect,,    cost    Na?y    $1000.001    FOB  70  RQ 

Taeoma,    Wn.    with   data,    no    plugs  #  •z.uu 


TtST    SCOPE    TS-34AP 
Lens  simulates   5"  screen. 


40    cy — 3    mc 

Heady   to  use 


i±3    dh. 


49.50 


LP     SIGNAL     GENERATOR    9%     kc     to     30     mc. 
1%.  calib.   Vo  (o    iflr    Complete,  certified 


250.00 


STABILINE  IE-20O60:  3kv»  Line  Voit,  Re^ul.  Adjust  Vo 
110-120  v  1  ph  50/00  cy.  holds  ±0.15%  for  line  changes 
95-! 30  r  and/or  load  changes  0-26  A.  Electronic,  almost 
instant  correct.,  no  mrg  parts,  max,  harm.  5%,  On  19*  rack 
panel  2l*h,  14%*  dp.  no  cabinet.  Mil  Spec  HS  xfrms  & 
chokes,    Regular   $060,    but   from   us,    brand   new.        07 Q  Cfl 

330it    fob    LItlca.    N.    Y     onij    ..  i/a,JU 

(If  cabinet  needed,  add  $30.00.) 


PLENTY      MORE!  SO    ASK     US    FOR 

YOUR    SPECIFIC    NEEDS!    CHANCES   ARE    WE    CAN    HELP 
rOU   ANO   SAVE   YOU    MONEY! 

R.   E*   GOODHEART   CO.,   INC 

Box   1220-GC   BEVERLY  HILLS,  CALIF.  90213 
Phones:    Area    21 3t    office    272-5707r    messages    275-5342. 
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In  the  interests  of  making  home  construction 
simpler  for  those  readers  with  anemic  junk 
boxes  73  has  gathered  together  the  parts  re- 
quired for  building  our  less  complicated  proj- 
ects. These  kits  are  as  complete  as  we  can  make 
them,  containing  good  quality  parts.  Except 
where  the  chassis  or  case  is  integral  to  a  unit 
we  do  not  supply  it*  We  will  mention  when  we 
do  supply  a  case  or  chassis.  We  do  supply 
tubes,  sockets,  condensers,  resistors,  transform- 
ers, connectors,  etc.  The  kits  are  kept  in  stock 
to  the  best  of  our  ability,  though  sometimes 
the  distributors  who  supply  us  delay  us  a  bit. 


QRP  TRANSMITTER.  Have  fun  with  this  little 
one  half  wait  CW  rig  on  40  meters.  Uses  any 
40M  surplus  crystal.  Kit  supplies  1S4  tube 
and  socket,  condensers,  resistors,  coil,  rf 
choke,  terminal  trip,  etc,  Runs  from  flash- 
light battery  for  filament  and  portable  radio 
67  Vi  volt  B-battery.  See  March  '63  p22 

*V       I      IVl   LL  *...m_-.m.«l*>»<ai*«-.l<I*»1         ■        ■       *        *       1        •      «        »'<*■*"«     ^*Jl   \J\J 


CAST  IRON  BALUN.  Eenfsy  balun  using 
ferite  core,  covers  6-40  meters,  will  handle 
up  to  20  watts,  complete  with  cabinet,  con- 
nectors, etc.  See  September  1963  page  8, 
W4WKM-1     $3.00 


TONE    MODULATED    CRYSTAL    STANDARD, 

Uses  one  tube  and  one  mc  crystal  to  gen- 
erate 1  mc  markers  all  the  way  up  through 
225  rnc.  The  built  in  tone  generator  makes  it 
possible  to  easily  identify  the  markers.  In- 
cluding Mlnibax,  tube,  vrystal,  etc.  See  Oct. 
'62  p  26. 
W9DUT-3 $1 2.95 


TRANSISTORIZED  MODULATOR.  40  watt 
modulator,  excellent  for  plate  modulating 
mobile  rigs,  four  transistors,  uses  12  volts  dc, 
only  draws  250  ma  while  resting  with  peaks 
of  4-5  amperes.  Kit  includes  transistors, 
transformers,  resistors,  condensers,  etc.  See 
Sept.  62  p  24. 
VE7QL $27.50 


SHORT  WAVE  CONVERTER  FOR  HAM  BAND 

RECEIVERS.   One  tube   short   wave   converter 

so    you    can    tune    SW    broadcast    stations, 

Power  supply  included.  See  Aug.  62  p  38. 

W2LLZ JJ3.0O 


RECEIVER-DECEIVER.   Substitute    local    oscil- 
lator for  your  receiver  for  sideband  reception, 
complete   with   power  supply,    tubes,    voltage 
regulator,  etc.  See  Jan  64  pg  30 
W2RWJ $19.95 


TWO  METER  PREAMPLIFIER,  Uses  two  6CW4 
nuvistors  in  a  grounded  grid  input  circuit 
(March  '63  pS}  and  one  6CW4  nuvistor 
grounded  grid  output  Complete  with  power 
supply.  Uses  50  volts  on  the  plates  for  ex- 
traordinary noise  figure.  Full  scale  drilling 
template  supplied. 
W90UT-1 


$18.50 


HAM  BAND  AUTOMOBILE  CONVERTER.  Lis- 
ten to  the  hombonds  instead  of  that  rocky-roll 
funk.  Transistor  converter,  complete  with  bat- 
tery, etc,  mtnf-boxf  coax  cables,  crystal  for 
either  20M  or  75M,  Crystal  controlled.  5ee 
Jan.  64  pg  36* 


TRANSISTOR  TRANSCEIVER.  One  of  the  most 
popular  kits  we've  ever  assembled  is  this  six 
meter  miniscule  transistorized  transceiver. 
Really  works.  Hundreds  built.  See  page  8  in 
the  May  '63  issue.  Ftve  transistors. 
K3NH1 


.$25.00 


CW    MONITOR.    Connects    right   across   your 
key  and  gives  you  a  tone  for  monitoring  your 
bug.   Page  44,  June  *63. 
WA2WFW  $4  25 

TWOER  MODIFICATION.  Increase  your  selec- 
tivity considerably  by  installing  a  new  triode 
7587  nuvistor  stage.  This  is  our  best  selling 
kit  to  date.  Everything  you  need  for  the 
modification  is  included.  See  )une  '63  page  56 

SIX  METER  CONVERTER,  DELUXE,  6EW6  low 
noise  front  end,  6U8  oscillator  and  mixer 
Output  is  107  mc  (easy  to  change  to  suit 
your  needs).  This  is  a  tunable  converter 
with  fixed  frequency  output,  not  the  usual 
converter  that  requires  you  to  tune  the  re- 
ceiver, This  helps  considerably  on  eliminating 
interference  from  nearby  high  power  stations. 
See  page  8,  July  '63. 
W9DUT-2     i $20.00 

NOISE  GENERATOR.  Invaluable  test  instru- 
ment for  tuning  up  rf  stages,  converters,  etc., 
voltage  regulated  by  a  Zener  diode.  Kit  in- 
cludes even  the  battery  and  mini -box.  See 
page  15,  Aug.  '63, 

K9&NT    ;:;.;..-.■. _.,.. $5.00 


WRETCHED  K2PMM 


BADGES  $1.00  each. 

Individually  engraved  badges:  $1,00  Room 
for  first  name  and  call,  3"  x  i"3  with  pin  and 
safety  lock.  Specify  whether  you  prefer  red 
with  white  letters  or  black  with  white  letters. 

BADGES  FOR  CLUB  MEETINGS 

&  HAMFESTS 

Club  badges  3"  x  1"  with  name  or  initials  of 
club  on  one  line  and  first  name  and  call  on 
second,  in  groups  of  five  or  more:   $L50  each, 

Order  from 

73  Peterborough,  N.  H. 
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OTHER  73  BULLETINS 
AND  BOOKS 


6UP  Magazine,  Now  in  its  fifth  month  with 
back  issues  getting  rarer  and  rarer.  This  VHF 
monthly  magazine  is  edited  by  Jim  Kyle 
K5JKX  and  presents  up  to  the  minute  reports 
on  activities  on  all  VHF  and  UHF  bands*  tech- 
nical articles  of  interest  to  VHF'ers,  and  other 
general  information  not  to  be  found  elsewhere. 
This  is  the  only  strictly  VHF  magazine  being 
published  now.  If  you  are  a  VHF'er  you  won't 
want  to  miss  a  single  issue  of  6up  ,  .  .  you 
should  support  it.  Subscriptions  are  only  $2  per 
year,  back  issues  are  available  at  present  for 
those  who  would  like  a  retroactive  subscription, 

ATV  Bulletin.  In  direct  refutation  to  the  ARRL 
claim  that  amateurs  are  lagging  technically  are 
the  2000  readers  of  the  semi-monthly  Amateur 
Television  Experimenter  Bulletin,  edited  by 
WOKYQ.  If  you  are  at  all  interested  in  amateur 
television  you  should  subscribe  to  ATV?  the 
only  source  of  operating  and  technical  info  on 
this  amazing  branch  of  our  hobby.  Back  issues 
are  virtually  all  sold  out,  so  don't  put  off  sub- 
scribing, $1  a  year  for  six  issues. 

Ham-BTTY.  This  is  the  most  complete  book 
on  the  subject.  Written  for  the  beginning  TTer 
as  well  as  the  expert.  More  complete  and 
authoriative  than  books  at  twice  the  price*  Pic- 
tures and  descriptions  of  all  popular  machines, 
where  to  get  them,  how  much9  etc.  $2.00 

Bound  Volumes  1,  2,  3.  Complete  library  vol- 
ume containing  the  1962  issues  of  73*     $15*00 

Binders.  Bright  red  leather  binding.  Specify 
which  year  you  want  stamped  on  them:  60-1, 
62,  637  64,  Darbs.  $3.00  each 

Care  and  Feeding  of  Ham  Clubs — K9AMD, 

Carole  did  a  thorough  research  job  on  over  a 
hundred  ham  clubs  to  find  out  what  aspects 
went  to  make  them  successful  and  what 
seemed  to  lead  to  their  demise.  This  book 
tells  all  and  will  be  invaluable  to  all  club 
officers  or  anyone  interested  in  forming  a 
successful  ham  club.  Hundreds  of  grateful 
letters  have  been  received  from  clubs  who  have 
applied  the  ideas  in  this  book.  $1,00 

Simplified  Math  for  the  Hamshack — K8LFI, 
This  is  the  simplest  and  easiest  to  fathem  ex- 
planation of  Ohm's  Law,  squares,  roots,  powers, 
frequency /meters,  logs4  slide  rules,  etc.  If  our 
schools  ever  got  wind  of  this  amazing  method 
of  understanding  basic  math  our  kids  would 
have  a  lot  less  trouble,  500 

Index  to  Surplus — W4WKM.  This  is  a  com- 
plete list  of  every  article  ever  published  on  the 
conversion  of  surplus  equipment.  Gives  a  brief 
rundown  on  the  article  and  source,  $1.50 


Ham-TV— W0KYQ.  Covers  the  basics  of 
ham-TV,  complete  with  how  to  get  on  the  air 
for  under  $50.  Not  the  usual  theory  manual, 
but  a  how-to-do-it  book.  $3,00 

Surplus  TV  Schematics.  You  can  save  a 
lot  of  building  time  in  TV  if  you  take  advantage 
of  the  real  bargains  available  in  surplus.  This 
book  gives   the  circuit  diagrams   and  info   on 

the  popularly  available  surplus  TV  gear,     $1,00 

AN/ARC-2  Conversion.  This  transceiver  sells 
in  the  surplus  market  for  from  $40  to  $50  and 
is  easily  converted  into  a  fine  little  ham 
transceiver.  Covers  29  mc  ( 160-80-75-40 
meters).  This  booklet  gives  you  the  complete 
schematic  and  detailed  conversion  instructions* 

$1.00 

AN/VRC-2  Conversion,  Completely  different 
from  the  ARC-2.  This  book  gives  you  complete 
instructions  on  converting  the  inexpensive  VBC 
surplus  gear  into  a  six  meter  wide  band  FM 
transceiver.  There  are  probably  over  a  thousand 
stations  now  operating  on  52,525  mc  around 
the  country.  Join  the  crowd.  Fun.  $1,00 

Coils — K8BYN,  Basic  book  which  covers  the 
theory  and  practical  aspects  of  the  many  dif- 
ferent types  of  coils  found  in  ham  work.  Well 
illustrated.  50# 

CW — W6SFM.  Anyone  can  learn  the  code. 
This  book,  by  an  expert,  lays  in  a  good  founda- 
tion for  later  high  speed  CW  ability.  50# 

3D  Map  of  World.  Maybe  you've  been  eating 
your  heart  out  for  one  of  these  beautiful  relief 
maps  after  seeing  one  at  a  friend's  shack.  Comes 
complete  with  one  year  subscription  or  extension 
to  73.  $9,95 

3D  Map  of  U*  S*  Complete  with  one  year 
sub  to  73.  $9.95 

Mickey  Miker — W0OPA.  Complete  instruc- 
tions for  building  a  simple  precision  capacity 
tester.  Illustrated.  500 

Frequency  Measuring: — W0HKF*  Ever  want 
to  set  yourself  up  to  measure  frequency  right 
down  to  the  gnat's  eyebrow?  An  expert  lets 
you  in  on  all  of  the  secrets.  Join  Bob  high  up  on 
the  list  of  Frequency  Measuring  Test  win- 
ners, $1,00 

Impedance  Bridge,  Full  scale  construction 
prints  for  the  bridge  described  in  the  August 
1961  issue  of  73.  Comes  complete  with  a  re- 
print of  the  article.  Watch  out  General  Radio! 

$1.00 

SSB  Transceiver  Schematic — W6BUV-  Giant 
size  schematic  of  the  transceiver  that  appeared 
in  the  November  1961  issue  of  73.  Complete 
with  extra  November  issue,  $1,00 


APRIL  1964 


91 


Radi 


o 


3ookshop 


II— 16TH  EDITION  RADIO  HAND- 
BOOK—by  Bill  Orr  W6SAI.  This  fan- 
tastic book  is  loaded  with  the  most 
understandable  theory  course  now 
available  in  our  hobby  plus  dozens  of 
great  construction  projects.  This  is 
the  best  ham  handbook  in  print  by 
a  wide  margin.  Easily  worth  twice  the 
price.  $9.50 

13—  REFERENCE  DATA  FOR  RADIO 
ENGINEERS.  Tobies,  formulas,  graphs. 
You  will  find  this  reference  book  i 
the  desk  of  almost  every  electronic 
engineer  in  the  country.  Published  by 
International  Telephone  and  Tele- 
graph. $6.00 

21—  VHF  HANDBOOK— Johnson  (W5- 
QKh.  Types  of  VHF  propagation,  VHF 
circuitry  component  limitations,  an- 
tenna design  and  construction,  test 
equipment  Very  thorough  book  and 
one  that  should  be  in  every  VHF  shack 

$2.95 

22— BEAM  ANTENNA  HANDBOOK— 
Orr  (W6SAM.  Basics,  theory  and  con- 
struction of  beams,  transmission  lines, 
matching  devices,  and  test  equipment 
Almost  oil  ham  stations  need  a  beam 
of  some  sort  .  .  ,  here  is  the  only 
source  of  basic  info  to  help  you  decide 
what  beam  to  build  or  buy,  to  install 
it,    how   to    tune    it.  $2,70 

23— NOVICE  &  TECHNICIAN  HAND- 
BOOK— Maner  (W6TNSL  Sugar  coated 
theory:  receivers,  transmitters,  power 
supplies,  antennas;  simple  construction 
of  a  complete  station,  converting  sur- 
plus equipment.  How  to  get  o  ham 
license  and  built  a  station.  $2.85 

24— BETTER  SHORT  WAVE  RECEP- 
TION—Orr  (W6SAIL  How  to  buy  a 
receiver,  how  to  tune  it,  align  it; 
building  accessories;  better  antennas; 
QSL's,  maps,  aurora  zones,  CW  re- 
ception, SSB  reception,  etc.  Handbook 
for  short  wave  listeners  and  radio  ama- 
teurs. $2.85 

Car  Plates 

Sixteen  states  have  only  one 
plate  this  year  .  .  .  this  is  a 
good  time  to  put  a  coll  letter 
license  plate  on  the  front  of  the 
car.  Specify  color  of  back- 
ground, color  of  call,  and  word- 
ing for  the  bottom  line,     $3.00 


37_101  WAYS  TO  USE  YOUR  HAM 
TEST  EQUIPMENT— Middleton.  Grid- 
dip  meters,  antenna  impedance  meters, 
oscilloscopes,  bridges,  simple  noise  gen- 
erators, and  reflected  power  meters  are 
covered.  Tel  is  how  to  chase  trouble 
out  of  ham  gear.   168  pages        $2.50 

26—59  SIGNALS— Orr  (W6SA1).  A 
manuot  of  practical  detailed  data  cov- 
ering design  and  construction  of 
highly  efficient,  inexpensive  antennas 
for  the  amateur  bands  that  you  can 
build  yourself.  51 .00 

27— QUAD  ANTENNAS— Orr  IW6SAP. 
Theory,  design*,  construe tionf  and  oper- 
ation of  cubical  quads.  Bui  Id- it  your- 
self info.  Feed  systems,  tuning,       S2.85 

28— TELEVISION  INTERFERENCE— 
Rand  (WIDBM).  This  is  the  authorita- 
tive book  on  the  subject  of  getting 
TV  I  out  of  your  rigs  and  the  neighbors 
sets.  $1.75 

32— RCA  RADIOTRON  DESIGNERS 
HANDBOOK— 1500  pages  of  design 
notes  on  every  possible  type  of  cir- 
cuit. Fabulous  Every  design  engineer 
needs  this  one.  $7.50 

63— GE  TRANSISTOR  MANUAL— 6th 
edition.  This  is  one  of  the  best  buys 
around:  22  chapters,  440  pages,  dia- 
grams by  the  grass,  data,  facts,  charts, 
etc,  If  you  don't  have  this  one  yo 
just  aren't  up  to  date.  only  $2.00 


SPECIAL  SPECIAL  SPECIAL 

Radio  Handbook,  15th  Edition,  written 
by  Bill  Orr  W65AI,  over  800  pages. 
Covers  every  phase  of  amateur  radio 
from  the  very  basics  right  up  through 
the  construction  of  just  about  every- 
thing you  could  want  in  ham  gear. 
Originally  published  at  $8.50.  Super- 
ceded by  the  new  16th  edition  which 
is  the  same  except  far  new  construc- 
tion projects  and  selling  for  $9.50  (see 
number  11  J.  Special,  until  the  last 
few  copies  are  gone,  only  $5*95 1 


100—  ELECTRONIC  CONSTRUCTION 
HANDBOOK  by  W8MQU.  Covers  all 
sorts  of  info  on  how  to  build.         52.95 


104 — S  C  I  E  N  C  E  HOBBIES—  Eleven 
American  made  semiconductors  with 
instructions  for  making  an  automotive 
tachometer,  a  photocell  light  meter, 
a  transistor  preamplifier,  an  audio 
oscillator,  a  transistor  regulated  pow- 
er supply,  speech  clipping,  cathode 
biasing  and  screen  biasing  circuits 
A  $29.95  value  $2-98 


LAKE   6E0R6£«.HJf1 


107— THE  AMATEUR  RADIO  HAND- 
BOOK—Published  by  RSCB.  This  is  a 
thorough  and  complete  540  pages  hand- 
book which  covers  every  aspect  of 
amateur  radio:  tubes,  transistors,  re- 
ceivers, transmitters,  VHF  gear,  side- 
band, FM,  antennas,  mobile  gear, 
noise,  power  supplies,  and  much,  much 
more  You'll  find  this  one  suite  in- 
teresting   and    informative.  55.50 

108—  RADIO  DATA   REFERENCE   BOOK 

— Published  by  RSCB.  This  contains 
all  of  the  formulas  that  you  have  to 
hunt  around  for  when  you  want  them, 
all  in  one  place  and  indexed.  There 
are  such  items  as  feedline  charts,  coax 
tables,  yagi  measurements,  pi -net 
charts,  wire  tables,  conversion  factors, 
logs,  thread  sizes,  reactance  charts, 
filter  design  charts,  etc.  $2,25 


116— TRIPLE  TIMER,  Works  like  regu- 
lar kitchen  timer  except  dings  at  three 
separate  ttmes.  Fine  for  10  minute 
reminders.  Set  once  and  it  will  ding 
every  ten  minutes  for  30  minutes. 
Many  other  uses,  Can  be  set  to  ring 
at  any  time  intervals  up  to  full  hour. 

54.95 
109— AMATEUR  RADIO  TOWER  IN* 
STALLATION  INFORMATION— pub- 
lished by  Rohn,  Nearly  100  pages  of 
info  on  selecting,  buying  and  setting 
up  towers  for  amateur  radio.  While 
this  book  is  one  of  the  most  complete 
catalogs  of  Rohn  towers  ever  pub- 
lished, if  also  has  all  the  instructions 
you  could  possibly  wont  on  installing 
your  tower.  Lots  of  good  color  pictures. 
Well  worthwhile.  51*25 

112— COMMUNICATIONS  RECEIVERS 
— Design  considerations  and  a  prac- 
tical design  for  radio  amateurs.  Nicely 
written  32  page  book  discusses  various 
stages  and  presents  a  fine  receiver 
design  for  home  building  using  regular 
commercially  available   parts.  75c 

H5_TRAN5lSTOR  RADIO  HANDBOOK 
— Simplified  theory  and  many  ham 
construction  projects,  including  SSB 
exciters,  SSB  transcefver,  VHF  xmtrs 
and  revrs,  etc,  55-00 

114—RSGB  BULLETIN— One  year  sub- 
scription to  the  most  popular  amateur 
radio  magazine  in  England,  Top  notch 

$5-00 

ARC— PRACTICAL  HAM  RADIO  PROJ- 
ECTS— W6NJV.  Complete  construction 
details  on  12  projects,  including  a  500 
watt  all  band  linear,  all  band  antenna 
tuner,  electronic  keyer,  6  M  mobile 
*mtr,  2M  superhet  transistor  dipper, 
etc.  52.50 

HTF— ELECTRONIC  TABLES  AND 
FORMULAS.  New  revised  edition,  192 
pages  of  info.  Hard  bound  book,  53*95 

SSHS— TRANSISTOR  SUBSTITUTION 
HANDBOOK,  5th  EDITION.  With  over 
5000  different  type  numbers  of  transis- 
tors what  do  you  do  when  one  g 
west?  You  look  up  the  nearest  replace* 
ment  you  have  on  hand  in  this  bot 
It  lists  foreign  transistors  too.  Very 
thorough.  51  «'5 

RSC2— NORTH  AMERICAN  RADIO-TV 
STATION    GUIDE,    1964    EDITION,    All 

stations  listed  by  call,  frequency;  and 
location.  Over  5000  AM,  1500  FM  and 
IO0O  TV  stations.  $1,95 

CBH2— CITIZENS  BAND  RADIO 
HANDBOOK,    2nd     EDITION.    All     the 

latest  equipment,  operating  techniques 
and  requirements,  antennas,  mainte- 
nance, adjustments,  etc.  Complete 
rules,  call  area  map,  $2.95 

Send    check   or    M,0.    to: 
Radio  Bookshop 

Peterborough 
New  Ham  Shire 
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SEMICONDUCTORS 

IF.  conrerter,  switch,  audio,  HF  &  THF;  PNI*  &  XPN 

all    but   THF    .,...». 3/51.00 

VIIF-2N779A.    250   MC    minimum    "PhHco"         ...    @  Si-25  ML 
VHF-2X705,    325    MC    minimum    'TungsoF'  .   $1,25  ta 

VHF-2X711.    324   MC    minimum    "Tungsor*     . .,  $1.25  ea. 

I'owcr    transistors.    PNP  ...  @   J. 60  ea. 

"licmllx"  2N255.   2N637,  2N638.   2N224A,   2N1S27A.  etc. 
"CBS"  2N1433.  2NM34,  2N1435,  etc.  Others. 


2.Y442,    "Tunffsol"    1Q0   watt,    15    amy 

2X443,    "Tungsol"   1 0 II   Witt,   13   amp 

2X1358.    "Tunesol"    and    Motorola    ....  ,    ... 

3K24M     "Tungsol"      

2X277     "Tungsoi" 

2X278    •■Tungsoi"  

2X147   Teias  InstriL    IF.    XPN 

Planar    Transistors.    NPX 

Dynaquads    Transistors    .  . 

2X1203  NPX  "Transitron  '  Silicon,  12  MC.  45  watt 
2  amp.    (Stud)    translator    ...      ..... 


. @   SI, 25 

SI.25 
. .  .    SL25 

¥1-00 

.    .    $1,25 

$1.25 

@    4/11.00 

.        $,50    ea, 

...$.50 


ea 
ea 
ea 
ea 

ea 


ea. 


1X217 
HB2, 

Zener 

Z^uer 

Zener 

2X509 

2X600 


$2,50 
S.20 
$.30 
S  1,00 
$1.50 


ea, 

ea_ 

ea 

ea. 

ea 


ea, 
$.35  set 

$,50 
$.30 


ea. 
ea. 


Hoffman**    silicon    rectifier 
Hoffman"  Zencr  Diode 
Diode— Silicon,   12  toIi.   1   amp. 
Diode — Silicon.    12   volt.    10   amp.   Transition 
Diode — Silicon.    1%    volt,    St3372    Trans  itron    @    4/51.00 
PXT— power   miniature    "Fhilco"    250   ma.  $.50  ea. 

PXP— power    miniature   "Phiico"    750   ma.    8MC   $.50 
OK  Bulb  No.   159  with  socket  and  wire  leads,  DOW  type 

Silicon   rectifier,   400   PIV.   3  amp,   stud 

1X537-1X539  Tophat   rectifier  silicon.    Raytheon  etc.    . 

Transistor    sockets,    "Cinch    Co."     

Heat    sinks.     Extruded    aluminum,     for    translators 

and    silicon    rectifiers ,   $.45 

Transformer — 115  volt,  00  cy.  Pri.  8  volt.  3  amp. 
sec,  mounted  in  Mack  ini-ial  box  with  miniature 
fuse    and    line    cord.    New  

Ignition     System      transistor — G-12     volt      negative 

ground.    Factory    packed,    with    instructions 
Push-pull    amplifier.    4    transistor,   P*C*    completely 

wired   and    ready    to    go.    ttUr    ..... 
Parti    for    2    watt    amplifier,    audio,    consisting    of 

three    transistors,    including    1    power    transistor. 

resistors,    electrolytics    with    schematic 
Completely    assembled    and    wired    in    module 


Preamplifier  to  match  above  amplifier  with  sche- 
matic   and    complete    parts    . . 

Heststors  5%   only,   A.B.,  IRC,  Stackpole,  etc  20  St 

lies  is  tors   5Tc   only    l4    £t    1/3   watt,    as    above 

Code  Oscillator  Module:  completely  assembled  In 
Module,    matchfrook    size,    with    instructions 

Parts  kit  for  12  jolt,  I  amp.,  REGULATED  power 
supply,     with    schematic    and     instructions 

24    volt    transformer    115    volt,    60   cy.    Pri,    1    amp    , 

Dual    70   volt   70   volt    See.    115    volt,    00    cy    Prt,    .,. 

Dura-Mica    capacitors    (Silver J     (DM    15)     ......... 

(Cassis  Jacks   for  earphones,  radio  etc. 

I'M  speaker.   l%    X   1"  high,  8  ohm    ,,.,... 

I'M    speaker,    2*    X    2*    square,    8    ohm  

I'M    speaker.    1%*    X    %*   high,    8    ohm 

1  k  and   10   k   volume   control   with   switch,    PC    . . 

2  K  volume  control  with  switch   %""  diameter    ..... 

rvoo    K    Tolume    control    with    switch    

Oscillator   coils,    455   KC»    tapped    ...    

Oscillator   coils.    455   KC,   tapped   Shielded        

IP  coils— MX  14X%+  455  KC,  tapped  Shielded  .  ... 
Dual  IF  roils,  455  KC.  tapped  Shielded  2  stages  .. 
"Philtn"    HF    PXP    transistors 

Siivania    H.F.    XPX   Transistors 


$1.50 

00    'a    *a. 
1 5; $1.00 

.   $1.00 


$8.75 

, ...    $1.25 

$1,50 

10/$  1. 00 

8/$  LOO 

$1,00 

$.75 

$1.00 

3  $1.00 

$,45 

4  SI. 00 
.  4/$  L00 

3   SI  00 

3/$ 1,00 

5.50 

6  $1.00 

5  $1.00 


10/$  1.00 
tn     $.75 

$2.00 

@    $22.95 

$5,00 


$3.00 
$5.00 


Electrolytics,  all  values,  all  manufacturers, 
write  for  catalog  list  (free) 

Write  for  free  additional  catalog. 

Minimum  order  53.00  prepaid, 

Postage  free  in  USA. 

TRANSISTORS  UNLIMITED  COMPANY 

POST  OFFICE  BOX  442 
GREAT  NECK,  L  I.,  NEW  YORK 

Warehouse:    462    Jericho    Turnpike,    Mineola,    New    York. 

51S — Pi  7-7221 


Subscriptions 


If  you  like  73  wed  appreciate  your  help  in 
getting  more  fellows  to  subscribe.  The  big 
difficulty  is  to  overcome  inertia  and  actually 
get  them  to  sit  down  to  get  it  done,  We  try  to 
make  it  as  simple  as  possible  on  our  end.  The 
price  is  a  simple  (and  low)  $4.  Our  address  is 
simple:  73,  Peterborough,  N.  H. 


MASTER     ORDER     BLANK 


73  Subscriptions 
1  yr  $  4.00 


Call. 


Address 


2  yr  $  7.00 

3  yr  $10,00 


City. 


Zone. 


State 


_  Zip. 


Parts  Kits  (page  90)    Bookshop  (page  92) 


One  year  subscriptions 


LIFE    $50.00. 


$6up  $2 


ATV  $2 


New  sub. 


Renewal  sub. 


loAR  Membership  1  yr  $10 


Start  with. 


73  Products:   (page  89). 


Back  issues  (50c  each) 


Badge.  Red ,  Black (page  90)  First  name-. 


Call 


$1 
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Oct.  63 
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15 
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45 
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88 
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Nov.  63 
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25 
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65 

Henry 
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Nov.  63 
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77 

Hi-Par 

87 

RW  Electronics 

Apr.  63 

Arrow  Electronics 

84 
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Sept.  63 

Sams 

June  63 
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Oct.  63 

Holstrom 

22 

Saxton 

95 
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Aug.  63 

Howard 

Feb.  63 
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Badges 

Nov.  63 
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30 

Seatronics 

Sept.  63 
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5 
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81 
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Jan.  64 

Identoplate 

Apr.  63 

S.  J,  Electronics 

77 

Bell 

May  63 

Instructograph 

Mar-  64 

Skylane 

75 

Best 

3 

International  Crystal 

Mar,  64 

Slep 

Oct,  63 

BF 

Feb.  64 

Irving  Jlectronics 

95 

Space 

Oct.  61 

British  Radio 

Oct.  63 

Jays 

Feb.  64 

Spitz 

57 

Burghardt 

83 

Jefftonics 

Nov.  63 

Sprague 

29 

8  &  W 

Nov.  63 

Johnson 

Mar.  64 

Squire-Sanders 

84 

Byron  Airpack 

Jan.  63 

Kar-Tenna 

June  63 

Star 

Mar,  64 

Callbook 

Nov.  63 

Kniper 

93 

Subscriptions 

Aug.  63 

Candee 

Mar.  64 

Knox 

35 

SuperQ 

June  63 

C  &  H 

Sept.  63 

KTV  Towers 

V  J 

Surplus  Spec 

July  63 

Charter  Oak 

June  63 

Ladd 

41 

Swan 

9 

Clegg 

61 

Lafayette  Radio 

June  63 

TAB 

23 

Cleveland  Institute 

63 

Lawrence  Eng 

Feb.  63 

Technical  Manuals 

July  63 

Collins 

25,  47 

Linear  Systems 

33 

Technical  Material 

Nov.  63 

Columbia 

86 

L  R  Electronics 

June  63 

Telemarine 

May  63 

Columbia  Products 

63 

Maefi 

Feb.  64 

Telemethods 

81 

Comaire 

Feb.  64 

Madison 

67,  73 

Tel  rex 

19 

Cornell-Dubilier 
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Maps 

Apr,  63 

Tepabco 

Jan.  64 

Coral  Cliffs 

27 

Master  Mobile 

43 

Texas  Crystal 

Jan.  64 

Cubex 

17 

McCoy 

Feb.  64 

Thermoelectric  D. 

11 

Cushcraft 

87 

Meshna 

31 

Topaz 

Jan.  64 

Dames 

95 

Metro 

93 

Transistors  Ult. 

49 

Dayton  Hamvention 

May  63 

Metrodynamics 

Jan.  64 

Trans  Pro 

Apr.  63 

Delta 

71 

Midwest 

Nov,  63 

Trice 

86 

Denson 

June  63 

Miller 

Nov.  63 

Tri-Ex 

30 ,  59,  75, 

77    Dow  Key 

July  63 

Mini-Products 

June  63 

Tri-State 

51 

Dow  Radio 

53 

Mission 

Aug.  63 

United 

Mar.  64 

Drake 

Dec.  63 

M  &  M 

Feb.  63 

US  Crystals 

Mar.  63 

Ebco 

Jan.  63 

Mor*Gato 

Cover  II 

U.  T.  C. 

31 

Editors  &  Engineers 

Nov.  63 

Mosley 

Apr.  63 

Valley 

Feb.  63 

Ed-U~Cord 

Cover  IV 

National 

67,  79,  87 

Vanguard 

Mar,  63 

Electro-com 

55 

Newark 

Oct  63 

Verns 

June  63 

Electronic  Servicenter 

May  63 

New  Products 

July  63 

Versatronics 

Oct.  63 

Emrad 

Aug.  63 

Newtromcs 

Feb.  63 

Vesto 

71 

Epsilon  Records 

July  63 

North  American 

Jan.  64 

V  &  H 

59 
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Feb.  64 

Northwest 
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Vibroplex 
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E-Z  Etch 

Dec.  62 

Nortronics 

Oct.  63 

WA6DUW 

4 

E-2  Way 

Aug.  63 

OleTs 

13 

Waters 

79 

Fair 

Jan,  64 

Ontario 

Sept.  63 

Webster 

July  63 

Fairbrother 

May  63 

Out-O^Door 

Western  (Calif.) 

25 

Fichter 

June  63 

Palmer 

79 

Western  (Neb.) 

21 

Finney 

71 

Parks 

Jan.  64 

Wildcat  Press 

85 

F-M 

Jan.  64 

Pauls  Surplus 

Cover  III, 

77 

FM  Ham  Sales 

Mar.  64 

Pausan 

37 

World  Radio  Labs 

Aug.  63 

Foreign  Projects 

26 

P  &  H 

Apr.  62 

Zalytron 

Mar,  64 

Foreign  Subs 

85 

Petrilak 

93 

73  Subscriptions 

Dec.  63 

Fulton 

86 

Poly-Paks 

91 

73  Products 

75 

Gain,  Inc. 

Mar.  63 

Polytronics 

90 

73  Parts  Kits 

Feb.  63 
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Jan.  64 

Propagation  Products 

67 

6  Up 
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SELL 


BUY 


HEWLETT  PACKARD 

205AG  Audio  Generator  $325.00  -130B  'Scope  $350.00  • 
540B  Transfer  Oscillator  .  $600.00  •  212A  Pulse  Gen- 
erator $350.00  •  302A  Wave  Analyzer  $1200.00  • 
683C  2  to  4  KMC  Sweep  Oscillator  like  new  $1800.00 
•  650  Test  Oscillator  $300,00  •  410B  VTVM  $150.00  * 
202A  Function  Generator  $250.00  •  Ad-Yu  Precision  Phase 
Angle  Voltmeter  #405L  $450.00  •  Boonton  2Q2B,  AM-FM 
Signal  Generator  54-216  MC     $375.00 

SIGNAL  GENERATORS 


Ballentine   300   VTVM     .    $"9.00   •    Hewlett    Packard   430B 
Power  Mtr         $120.00   *   TS-382D/U   Audio   Gen.    20cps   to 
200kc         $295.00    *    TS-268D/U    Extal    Rectifier    Test    Set 
$17.50  •  TS-375A/U  VTVM         $65.00 


METERS 


Dumont  304AR  Scopes         $195.00  •    Dumont  256D  Scopes 

. .   $90.00  *  Dumont  324  Scopes  . .   $245.00  *  Boonton 
212A  Glide  Scope  Tester  L/N      .  .$375.00 


SPACE 
ELECTRONICS 

4178    PARK    AVE.    BX,    N.Y., 
TELEPHONE    CY    9-0300 


10456 


RIPPLE  FILTER  KIT  Smooth  out  your  6  or  12 
volt  supply  for  transistor  work  1  32  Mh  Choke 
1  25,000  Mfd.  Cap.  with  mount.       Only  $3.95 

STUD  MOUNTED  DIODE  RECTIFIER  2  Amps  @ 
200  p.i.v.  2  with  reversed  polarity    4  for  $2.00 

100  Mfd.  @  450  volts  Paper  Electrolytic 

$1,00  each 

100  Assorted  Disc.  Capacitors  {Good  Assort- 
ment) 100  for  ,90c 


Surplus   Specialties 


P.O.   Box   118 


Pittsfield,  Massachusetts 

No  C  0  D  Orders  please 


COMMAND   RECEIVER 

R23/ARC5—  (BC453)—    Low    Freq,     190    to 

550   KC 
Slide-in-Mountmg    Rack    for    Receiver 
Shock  Mount  for  Rack 

Dy na motor  Base- Plate  to  Fit  Rear  of  Receiver 
12  Volt  Dynamotor  Adaptable  to 

Base   Plate    (220vJ 
24  Volt  Dynamotor  with  base  plate 

COMMAND   TRANSMITTER 


$1 


4.95 

2,75 

1.00 

.75 

1,95 
1.95 


BC458    (T21/ARC5) — 5.3  to  7  mc,  4.95  used 

7,95   New 
VIBRATOR  POWER  SUPPLY 

$2,95 


6VDC   to   30Qv   @    .90   MA   Complete — New 
Send  Addressed   Envelope  for  Listing. 

ARROW  SALES-CHICAGO,   INC, 

2534   S.   MICHIGAN   AVENUE 
CHICAGO    16,    ILLINOIS 


SCOPES 


PL-259,  S0239,  M-359-UG  100A/U  New  Any  3  $1.00  * 
Collins  51J3  Receiver  $555.00  •  AN/URM-26  S;g  Gen 
4mc  to  408me  .  .  $295.00  •  Hewlett  Packard  200CD 
Audio  Generator  .  $130.00  *  Hewlett  Packard  400DR 
VTVM  $140X0 


RECEIVERS 


SP-600  JX— 540kc-54mc/s        $450.00   •   R-390  Digital  Job 
500-32mc/s         $790.00    •     URR-13    225    to    400mc/s      .  . 
$320,00  ■  CR-10  RCA  Fixed  Freq.        $75,00  *  Wilcox  F-3 
Fixed    Freq.    .  ;   $65.00 


FREQUENCY  METERS 


TS-174/U     Freq.     Mtr     20mc     to    250mc/s 
TS-I75A/U    Freq.    Mtr  85m c   to    lOOOmc/s 


$150.00 
$135.00 


BUYING!  BUYING! 

What  hav3  you  got?   We'll  give  fast,  high  quote.   Particu- 
larly need  AN/APR-9,   13;  AN/GRC-3  thru  8;  AN/ARC-27,  34 


GOT  QUESTIONS?  ORDERS?  CALL  COLLECT.  EVERYTHING 
MONEY  BACK  GUARANTEED,  THIS  IS  ALL  WE  COULD  LIST 
IN  THE  SPACE,  WE  HAVE  LOTS  MORE,  TELL  US  WHAT  YOU 
NEED, 


ELIMINATE 
T.V.I.  FAST 

E.  F.  Johnson  Low  Pass  FILTER 
For  use  with  RG8U  Etc— 
52  ohm— 75DB  Attenuation  or 
more  above  54mc  Insertion 
loss  less  than  .25DB  4  section 
filter,  END  Sections  "M"  De- 
rived will  handle  up  to  ONE 
Gallon  of  R.F.  Terminates  in 
two  S0239  connectors  in  & 
out 

CAT.  250-20  (users  net)  14.95. 


"Get  em  at  a  LOW 
PRICE— ONE  TME 
OFFER" 

SEZ 
Sy  Denhy 
"W2BNW" 


Your  Cost  7.95 
Brand 


Postpaid 
in  U.S.A. 


Full  Description  Back  of  ARRL 
HANDBOOK 


METRO  ELECTRONICS 

172  Wash  St  N  Y  7f  N  Y 


(\PRIL  1964 
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Good:  8-9,  15-16,  19-20,  25,  26-28 
Fair:  1  -2,  10,  13-14,  17-18,29-30 
Poor:  3-7,  11-12,21-24 


J.  H.  Nelson 


*  Means  next  higher  frequency  may  be  useful. 
East  coast  to  West  coast,  same  as  to  Mexico 
West  coast  to  East  coast,  same  as  to  Puerto  Rico, 
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LEO  MEYERSON  W0GFQ 

THE  NEWEST  MOST  POWERFUL- MOST  COMPACT-   FULL 
COVERAGE  80-40-20  METER  300  WATT -SSB/CW  ANYWHERE!!! 

GALAXYIU 


V 


■r*A+uifiVi* 


"T      7* 


NO  DOWN 
PAYMENT 

ONLY  $17.00  MONTHLY 

ON  WRL 
CHARG-A-PLAN 

95 


$349 


THE  AMAZING    GALAXYIU    IS  SO  GREAT  WE'LL  BUY   IT 
BACK  IF  YOU'RE  NOT  COMPLETELY  SATISFIED!      AND  THE 
GALAXYIU    IN  ITS  ACTUAL  SIZE  (6x1  01Ax1 1 V4)     IS 
SMALLER  THAN  THIS  OPEN  MAGAZINE. 

TWO-WEEK  FREE  TRIAL1 

Write  for  Trial  Terms 

The  Startling  Features  of  the  GALAXY m    prove  that  it  was  designed  to  meet  all  the  require- 
ments (including  the  price)  for  both  the  fixed  and  mobile  operators. 

Most  power-output  of  any  three-band  transceiver  eliminates  **!eap  frogging";  hybrid  circuitry-transis- 
today;  smallest  300  Watt  SS8/CW  transceiver;  full  torized  AVC/AUDIO/VOX;  dual  vernier  tuning;  hand- 
coverage  on  80-40-20  meters;  SSB  upper  and  lower  somesty!ing:modern4-coiorbrushedaJuminump3neL 
sidebands;  newest  and  best  6-section  crystal  filter;  Perforated  steel  cabinet,  hinged  top;  meter  &  VFO 
highest    receiver    sensitivity.    Shifted    carrier    CW  beautifully   illuminated,   plus   many  other  features, 


WRITE  FOR  COMPLETE 
DETAILED  BROCHURE 


ORLD  RADIO  LABORATORIES 

3415  West  Broadway 
Council  Bluffs,  Iowa 
Zip  Code  51504 


^n^^BW0RLD  RADI°  LABORATORIES 
III  \\        341  5  WEST  BROADWAY 
■HiUcOUNCIl  BLUFFS.  IOWA 

D  Enter  order  on  attached  sheet.    D    Send 
Galaxy  III  brochure.     C      Send  trial  terms. 
Quote  trade  allowance  on  attached  sheet, 
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This  is  one  of  the  nicest  pie'aes  of81*1'  **»*«* 

equipment  I  have  ever:  had  the  privilege 
io  -own,        -i^T 

K0I — -t  Cedar  Falls   Iow^ 
In  comparison  with  a  higher  priced  unit  '  ^w»ei 

ur  N.CX-3  walked  away  with  the  honors,  „■»%**,  -9 


X  am  more  than  pleased  with  my  NGX-3. 

»-t  Rockford,  Illinois 


in 


o 


for  ;&f 


t>e&^ 


is  -**I':S*  mV 


Amazed  at  the  ease  of  operation  and 
tuning,   Fine  quality  signal  reports* 

K60— t  Palo!  Alto,  California 

*;  ronnaer°   &r  cial 


„*  been  ^  •  ^ure  w  *  ftirer 


to 


quip1 


W^   Ttadio  ^good  *o^Ue 


enter 


|f||p 


is 


a  SB 


&eep 


the  jk£^«  expfess  „_ 


Best  VOX  I've  ever  used! 
K5R— ,  Dallas,  Texas 


I  have  always  believed  National  to  be 
best  ;  now  I  am  sure .  NCX-3  i»  .^t  an. 
the  field. ..WHBP--,  Vicksburg,  Mississippi 

Bast  I  have  used  in  32  ?**?*;     ^HEV 

-  -   Frainingham,  Mass  * 


*fte  m*~^       ^^l^iii^  W^^ISMWI  With 


Market 


*?*  Putting 


K9^->  rill  iiiHiii 


WIG 


This 


is  wi^out  doubt  the  best  w  evPT,  mto. 

L  PM  ever  made* 

K6B~~,  Fresno,  California 


The  advertising  on  the  NCX-3  is 
completely  misleading*   The  equipment 
looks  considerably  hetter  than  the 
pictures  in  the  advertising*   The 
performance  and;  styling  is  much  better 
than  advertised, 

W4Y — •,  Grove  town/  Georgia 


Am  quite  surprised  and  pleased  with  my 
investment  in  the  NCX-3.   SSB  reception 
quality  is  best  I've  heard-   Good  job 
National!    KffA-U.,'  Cicero,  Illinois 

:  ter.ri?|cPerf0""anc9>  ^  Ssn^  Pun   'op 

c.      ,„..   -Maft-^pj  audio  is 

ta»  Colorado 


Best  investment  in  amatMiT.  *  ;  ;- 

ever  made!  ,„...  ur  ec3ulPment  I 


WA4A-- 


^^mmm^Mmmi 


Colonial  Heights,  Vi 
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or  the 


world;    "^n't  t 


K7V-.  "w£- ""* 


Far  better  performance  than  anyone 

has  a  right  to  expect, 

W9K-»,  Park  Ridge t  Illinois 

Best  transceiver  design  in  *  +  * 
class,  rtT=    m   ^"E11  ir*  its  prioa 
ujo— -,  West  Germany 


JSiet1*!! ™  «*•».  radio  gear  oh  the 
market  for  performance  and  price. 


Ari 


12:OI30 


W9R— ,  Indianapolis,  Indiana 


r      ■    v,   tn   ctfltR  the  performance   is  be 

I  wish  JJ  JJ«J  _  the  performance  of  the 

my  expectations  — 


01  gouwiuiiiv"---^   — 

T  have  seen  and  used. 

'  -* n  -  Illinois 


of  »i3  ^*"'  ^.f  Tayloyville, 

Having  a  bail  with  it  J  Excellent 


Merriam,  Kansas 

lver  1  have 


THtiest-iiiooe  of  donvmuni  eat  ions  gear     mjx  is  excellent. 

.  __~  -"en  and  used. 


ptr&ftsce 


reports  audio  wise  and   o+sm^i      + 

win         w         s^snal...  strength. 
W1H-,   Merrimac,   Massachusetts 

wnY  ^   AU3t   over  a  month  now* 
I've  had  ^^fj-^ifdoes:  everything; 
and  I  must   say  tna^  * __  gn  .       e 

your  advertisements  s£*™%0Ttlm<it   Maine 
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W61l— a,    ijf. 

*  -Mission  San  t„ 

dn  Jose  ;a  i  if*; 

►  California 

NCX-3  is  untouchable  in  its  class. 

WffSP — ,  Vicksburg;  Mississippi 


tb   on  SSB  and  cw   ^   Purchase :^ep-^xant 
finest  ric  T*v   *  Couidn ' t  be  mS^  t '  Sure  W0I*s 
rag  I  ve  ever  owned  I      re  ^PV  *i 

"""'  IndePendenCe>  Kansas 
The  nicest  piece  of  equipment  I've  had 
in  many  a  year.  W8L-,  :  Lansing,  Michigan 
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37  WASHINGTON  STREET,  MELROSE  76,  MASSACHUSETTS  02176 

Export:  Act  Aurtema  Inc.,  85  Broad  Street,  N.YfC;  Caijada:  Tri-Tel  Associates,  81  Sheppard  Avenue',  W.Willowdale,  Ontario 
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